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INTRODUCTION 



T O 



THE SECOND PART. 




HERE are various applications and de- 
finitions given by the Ancients of the 
word Mufic-y but as they do not fall in 
with the plan propofed, I fhall confider Mufic 
in a lefs extenfive fenfe, and apply it only to Har- 
mony and Melody, 



Harmony is the fcience of founds, of which 



melody is a part. 



Air 
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Air and motion, under certain regular mea- 
fures and proportions, are the efficient caufes. 



To difcover what this motion is, and how to 

A- 

apply it to mufical founds, fo as to be able to 
know their agreement, difference, or mutual re- 
lation, is the object of Science. 



It will be proper, as a preliminary, to explain 
the nature and properties of mufical firings, with 
refped to their different lengths and vibrations, 
whofe agreement or difference is the objed of the 
Ratio. 



On thefe a foundation may be laid, from which 
theory, the moft rational and agreeable to har- 
mony, may be formed ; one that will not only de- 
termine the proportion, agreement, or difference of 
founds, with refped to acute and grave, but will 
teach us their ufe and application, fo as to anfwer 
all the demands that harmony or melody can pofli- 
bly make. But to arrive at this point of perfedion, 
fome original leading principle, fome univerfal cha- 
racter muft be difcovered, whereby not only con- 
cords 
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cords and difcords, and their various combinations 
may be known, but their progreflions and fuc- 

ceflions j for unlefs this very ufeful part of mufical 
knowledge can be determined by, and reconciled 
to, the laws of fcience as well as of practice, we 
fliould ftill want a faithful guide, an unerring prin- 
ciple. 



It is not fufficient to know the feveral propor- 
tions of harmonical combination, we muft endea- 
vour to difcover fome principle that will not only 
teach us how to form the mafs, but how to give 
it life and motion. 



All founds are formed or generated by motion ; 

that is, by percufiion or collifion j and as the air 
is the medium that conveys the found to the ear, 
if the motion ceafe, the found will alfo ceafe 3 and 
to whatever diftance the found is carried along this 
medium, fo far the motion paffeth, as it were in a 
fphere ; according to the force with which the 
fonorous body, the centre, is a&ed upon. 



O The 
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The parts of a fonorous body being thus put 
ia motion, the trembling or vibration is either equal 
and uniform, or elfe unequal and irregular; and 
according to the conftitution of the fonorous body 
is fwifter or flower : from whence arifes the differ- 
ence of founds. 



Sounds are concinnous, or inconcinnous ; 
that is, fuch as are proper, or improper, for 

muiic. 



Again, they have the difference of acute and 
grave ; which, like great and fmall, are but relative 
ideas ; each of them has a certain magnitude, but 
one only is great, and the other fmall : thus if two 
founds of different dimenfions be compared, one 



is acute and the other 



grave 



This relation of acutenefs and gravity is one 
of the principal and mod interefting parts of a 
muiicai theory, and is properly the object of ma- 
thematical demonftration. 



The 
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The degrees of found may be infinite ; yet 
with refped to thofe which are proper for mufic, 
they are limited. 



All founds differing in acutenefs and gravity 
constitute an Interval. 



This interval may form a concord or a difcord, 
according to the relation of inequality, or parti- 
cular difference of tune. But in order to fix the 
degrees of tune, and meafure their relations by cer- 
tain determinate qualities, we muft have recourfe 
to the Vibrations of elaftic bodies and their differ- 
ent Lengths, 



If two ftrings of the fame length, thicknefs, 
and tenfion, be put in motion, they will vibrate in 
equal times ; that is, they will move in the fame 
meafure, joining and uniting in every courfe and 
recourfe, keeping ftill the fame equality of motion 
and identity of tune, having no interval or fpace 
between. Therefore the habitude of thefe two 
ftrings is called unifon, and has the fame relation 

O 2 to 
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to founds that unity has to numbers, and is in 

the ratio of i to i, or of 2 to 2, &c. 



If two firings are in all refpeds the fame, 
except their lengths, which are in the proportion 
of 2 to i, that is, when the grave firing 2 is as 
long again as the acute I, the graved found, or 

longefl firing, will make but one vibration in 

the fame time that the acute, or fhorteft firing, 
makes two; and when compared together will 
make the interval of an o&ave, whofe ratio is 
as 2 to i. 



If fix firings are taken, whofe Lengths are in 
the following proportion, I, 2, 3, 4, 5, 6, the 
next of any two next numbers will be the acute 
term, and the other the grave. But it will be the 
reverie of this if the fame numbers are applied to 
the Vibrations ; for then the lefs of any two next 
numbers will be the grave, and the other will be 
the acute. 



Hence we may obferve, that the different lengths 

or chords are inverfe or reciprocal, as their different 

vibra- 
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vibrations ; and we may equally apply to one what 
is found true or agreeable to the other. For as their 
lengths are increafed, fo their vibrations are in the 
fame proportion decreafed, and vice verfa. 



Here then we difcover two dtjlinSl charaSiers in 
mufical firings : the firft gives the ratios, which 

exprefs the intervals from the acute term to the 

grave, by comparing a fhorter firing with a longer ; 
the other gives the ratios, by comparing the vibra- 
tions of a grave with an acute found ; and each 
of thefe operations begins at unity, and moves in 
a contrary direction, 



As the ratios are the fame in each, it may feem 
very immaterial whether we defcend or afcend from 
a given found or pitch ; but when it fhall appear 
that the formation of the minor and major fcales 

depends on thefe two oppofite properties in mufical 
firings, the importance of the application will fuffi- 

ciently juftify the diftinflion. 



For the information of thofe who are unac- 
quainted with the nature of thefe operations, I 

have 
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have at Plate X. fig. K, placed fix lines, which 

reprefent fo many firings, whofe different lengths 
from unity fliew the different ratios of their inter- 
vals. The figures placed on the left of thefe lines 

J 5 2 5 3> 4j 5> 6, indicate their different lengths; 
and thofe on the right fhew the mufical interval, as 

an o&ave, 12th, 15th, Sec. with a letter annexed 
to each, the more readily to difcover their relation 
to unity, whofe pitch is fixed at B. 



Thus from B to B is an octave in the ratio 

of I. 2. 

From B to E is a 1 2th, or compound 5th, in 
the ratio of 1. 3. 

From B to B a 15th, or compound o&avc, in 
the ratio of 1.4. 

From B to G a 17th major, or a major 3d, twice 
compounded, in the ratio of r. 5. 

From B to E a 19th, or a 5th, twice com- 
pounded, in the ratio of 1.6. 



If we compare their mutual relations we have 

2. 3. 
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2. 3. a fifth, 3. 4. a fourth, 

2. 4. an o&ave, 3. 5. a fixth major, 

2. 5. a tenth, or 3d major, 3. 6. an o&ave. 

2. 6. a compound 5th, 4. 5. a major third, 

4. 6. a fifth, 

5. 6. a minor third, 

And if the fourth ftring had been doubled, we 
{hould have had the minor fixth in the ratio of 

5. 8, which would have compleated the whole 
number of confonant intervals ; but as there are 
only three letters in the whole combination, I have 
limited the feries to fix numbers, in order to pre- 
ferve the fundamental bafs E in the grave, with its 

harmonics, a minor 3d and a 5th, in the ratio of 

6. 5. 4. 

By thefe liarmonics, which are formed from the 
different Lengths of firings in an arithmetic feries, 
we have the true original principle of the minor 
mode, which has, by defcending from unity, a 
minor 3d, next the fundamental or graved found 
at E6. 

I fhall now examine the Vibrations by the 
fame fix numbers, at Plate X, fig. L. 

Thefe, 
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Thefe, like the former, proceed from unity, 
but in a contrary direction ; for as the number of 

vibrations in a given time is exprefled by the fame 
feries as the lengths of firings I, 2, 3, 4, 5, 6, 
the flower vibrations are the grave, and the quicker 
are the acute. 



Thus the ftrinor that vibrates once is an oflave 
graver than the firing which vibrates twice in the 
fame time 1.2; and for the fame reafon two vi- 
brations will be a fifth graver than three in the 
fame time 2. 3. 



If we proceed with the vibrations, we have all 
the fimple and compound intervals exprefled by the 
fame ratios from grave to acute, as they were before 
by the different lengths of fixings from acute to 
grave - y alfo the major 3d next to the fundamental, 
F, A, C, or 4, 5, 6 ; whereas the Lengths of 
fixings placed the minor 3d next the graveft or 
fundamental found, 6, 5, 4. 



From thefe oppofite properties in the fame mu- 
fical firings we difcover the two fpecies of thirds, 

and 
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and in them the eflential principles for the forma- 
tion of the minor and major fcales, which in ano- 
ther place will be more fully explained* 



I fhall now make fome obfervations on the pro- 
duction of confonant intervals as they are derived 
from a fingle vibration ; by which the true cha- 
racter of a fundamental bafs and its harmonic pow- 
ers will be found the great and leading principle 
of a theory of harmonics. 



In examining the feveral intervals which pro- 
ceed from unity, we find that notwithftanding their 
great variety their effe&s are all direded to one 
point, in order to mark and diftinguifh one ori- 
ginal, or primary, found, fuperior to the others. 



To illuftrate this I fhall take the whole feries, 
as fet down in the harmonic tables, Plate XL &c. 
which are formed in confequence of the vibrations 
of firings, and are the foundation of the fecond 
diagram, as the different lengths are of the firft. 



P Here 
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Here we may obferve how a given found at unity 

in generating its harmonics ftrengthens itfelf, and in- 

creaks its powers by its ofiaves ; thus I, 2, odtave 

(after which its fifth 2, 3, exilts in its way to- its 

next octave t, 2, 3, fa which at the fame time 

generates a fourth 3, 4, after the original found is 

reinforced by two oftaves) proceeds to the imperfed 

concord the third major fa 5, or (which is the 
fame) its feventeenth major i, 5, in its way to 

its nineteenth 1, 6, or octave to its fifth 3, 6, 

and finally finiihes the whole creation of harmonics 

with its third octave, i, 2, 3, fa 5, 6, 8. 



There are two other fmperfed concords, viz. 

the minor third 5, 6, and the minor forth 5, 8 ; 
but as they are formed by the mutual relations, 
and not by the primary, they cannot be funda- 
mental baffes in a major fcale. 



In the operations above defcribed it muft be 
owned, that nature feems to proceed with the greateft 

cauticn in not permitting the fifth and third to 

appear until the bafs advances to its different oc^ 
tares ; thus acquiring frefh power by their addition, it 

preferves 
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preferres the firft impreflion of a generator or funda- 
mental bafs, which otherwife might be weakened and 

overpowered by hearing the fifth and third too foon. 



It appears alfo that the fifth, the next in de- 
gree of perfection as a concord to the oftave, is 
doubled in the feries, as 2, 3, and 4, 6'; the fourth 
alfo (by the mutual relations, not fundamentally) 
is doubled as another perfect concord 3, 4, and 
6, 8. But thefe fourths are only fo many o&aves 
to unity, as i, 2, 4, 8, and therefore are a great 
addition to its power. 



It appears alfo, that as neither of the thirds 
or fixes is doubled, one may conclude this is a 
fufficient reafon for their being diftinguifhed as im- 
perfect concords ; and being only once heard in 
the whole combination, they are prevented from 
becoming predominant, or from diminifhing the 
natural powers of the fundamental bafs. 



From thefe obfervations the character and per- 
fection of a fundamental bafs muft be admitted as 
the original principle of harmonic combination ; 

P 2 fince 
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fince it contains within its oftaves all the confonant 
intervals, which, when united and fung together, 
yield one of the mod pleafing and perfect com- 
binations that can be produced by harmony. But 
this character does not abfolutely depend on its 
being accompanied with the whole creation of its 
harmonics, fince they are fuppofed to exift in as 
full and ample a manner in F, A, C, or 4, 5, 6, 
as if the whole feries in the harmonic tables (which 
are comprehended in three letters to each rpot) had 
been applied : and into whatever pofition thefe har- 
monics may be tranfpofed, as from F, A, C, to 
A, C, F, or C, F, A, or to any other form, yet 
F will be the original generator, though lefs power- 
ful in proportion as the harmonics are further re- 
moved from their original place of gravity. 



From what has been obferved on this fubjed, 
it appears to a demonstration how every fundamental 
bafs generates its own harmonics, either by the 
different lengths^ or the vibrations of firings. 



It now remains to fhew the relation and connec- 
tion that, one fundamental bafs has with another, 

in 
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in order to difcover the true principles by which the 

motions of the different harmonics are regulated fo 

as to conftitute melody. 



The harmonics of a given found, or funda- 
mental bafs, can have no motion, or change, but 

among themfelves, unlefs the fundamental bafs 
moves to another bafs, whofe relation to it is fuch 
as produces the moft agreeable alteration poffible 
among the harmonics. 



What this relation is with refped to thefe 
bafles comes now to be explained. 



In the arithmetic feries, which has been applied 
to the different lengths of firings, or their vibra- 
tions, we find only thefe three primes^ 2, 3, 5 J 
but as the ratio 2, 3, is a more perfect relation than 
4) 5) or 5 j 6, it muft therefore haye a preference 
in dire&ing the motion of the fundamental bafs. 



As the harmonics have been generated from 
unity, fo the motion of the fundamental bafles muft 
be directed from the fame point. 

Thus 
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Thus if we take a given found as a principal 
generator exprefTed by unity, and compare it with 
3, according to the different lengths of firings, we 

have i , 3, or a compound fifth defcending; and 

by a like comparifon with their vibrations, we 

have alfo a compound fifth afcending from unity. 

See Plate XII. where C is made the principal 

generator, and has an immediate communication 

with its two produds, F its fifth below, and G 

its fifth above. 



Thefe are therefore the firfl and primary mo- 
tions of the principal generator, and their relations 

are the moll: perfect, as they form a geometric feries 

in the ratio of 3 ; for as the vibrations give 1,3, 
afcending, and the lengths of firings give 1, 3, 
defcending, the ratios will be equally exprefTed by 

continuing the feries, as 1, 3, 9; in which the 
mean, or fecond, term is the principal, as unity ivas 
before : now if each of thefe three terms be mul- 
tiplied by the arithmetic feries, or only a part of it, 
as 4, 5> 6, [PL XIIL] or 6, 5, 4, [PL XIV.] 
according to the fpecies of third wanted next the 

fundamental, we ihall have the harmonics of each, 

from 
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from which the fyftems of tetrachord and diapafon 
are formed. 



Hence it appears that a theory of harmonics 
depends on the union of a geometric with an arithmetic 
feries. The firft dire&s the moft perfedt motion of 
the fundamental bafs, as from 3, 1, or 3, 9, and 
by the other we difcover the harmonics of each* 



Thefe principles being applied to the lengths 
and vibrations of firings yield all the intervals pro- 
per to form the minor or major fcales ; and if the 
geometric progreffion be continued in the ratio of 

3, as in the harmonic tables, we ihall have an in- 

creating feries of flat diefes by the different lengths 
of firings, [PL XIV,] and of fharps by their vibra- 
tions, [PL XIII,] tQgether with that vaft variety of 

intervals proper for every mode and gender, and for 
the mutations. 



But before I proceed, it will be proper to take 
notice of fome few operations of numbers that they 

may be more readily applied to mufical intervals. 



A* 
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As every mufical found ftands in fome relation 
to a given one, or unity, it follows that each muft 
be expreffed by its particular number in the har- 
monic tables, in order to {hew its relation to unity, 

or to any other number, or found. 



There are two forts, or fpecies, of motion in 
mufical founds mentioned by the Ancients. 



The firft the diaftematic, or moving by flrip, 
which feems natural to the gravity of the funda- 
mental bafi. 



The other the fyftematic, which confined 
the founds to the natural degrees of voice, peculiar 
to -melody. 



To preferve thefe fpecies of motion diftinct, two 
forts of progreffion are required, which, as they 
are eiTential to this theory^ are formed into har- 
monic tables. 



The firft is the geometric, which is a conti- 
nued multiplication from unity in the ratio of 3 ; 

as 
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as I, 3, 9, 27, 81, &c. Thefe are placed in the 
margin on the left of each table, and ftand as fo 
many Roots, from which the harmonics are formed 
by the application of the fecond progreflion, that 
is, the arithmetic ; which is placed in every column 
next the root in this feries I, 2, 3, 4, 5, 6, whofe 
common difference is- I. See Plates XIII and 

XIV. To this" progreflion the 8th is added, in 

order to extend the whole to the third diapafon,- 
which comprehends, as has been obferved before, 
the whole variety of confonant intervals. 



The mufical letters ftand in the next column, 
as harmonics to the root ; and their relation to 
each other, or to the root, is determined by the 
arithmetic feries,. which alfo exprefies the ratio of 
each interval. 



Each root of the geometric feries is the mul- 
tiplier of the arithmetic, and is the common dif- 
ference of that feries : thus the root 3 is the com- 
mon difference in this feries, 3, 6, 9, 12, 15, 18, 
the harmonics to that root, which are placed im- 
mediately after the letters, Alfo root 9 will mul- 

Q. tiply 
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tiplv the arithmetic feries, and difcover its har- 
monics, as follows: 9, 18, 27, 36, 45, 54. Hence 
we not only have their mutual relations, but thofe 
which arife from comparing them with the har- 
monics of any other root, however remote. 



The harmonics of each root, as thus defcribed, 
are in their lowcft denomination, and the numbers 

parallel in rfie fucceeding columns are their refpec- 

tive oilaves, made fo by multiplying the firft, and 
every fucceeding, product of the root by 2. 



Thus by multiplying either of the primes 2, 3, 
5, by 2, the product will be octave; and if conti- 
nued, as in thefe tables, will be a feries of geome- 
tric proportionals in the ratio of 2 : but as a feries 
of octaves, applied as baiTes or roots, can make no 
alteration in the harmonics, which will always be 
the lame, the other two primes 3 and 5 will abun- 
dantly iupplv all that is necciiarv. 

4 1 A « « 



We have already ken the great variety which 
ariies iron a prcgreiuon in the ratio of 3 ; it re- 
mains now to proceed to the other, which is alfo 

geometric, 
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geometric, in the ratio of 5 ; thus, 5^ 25, 125. 
This feries is alfo formed into harmonic tables ; the 
firft at PL XV, reprefents the different lengths 
of firings, and correfponds with the firft diagram : 
the fecond agrees with the vibrations PI. XVI, 
and correfponds with the fecond diagram. 



In thefe tables every root is multiplied by the 
arithmetic feries, 6, 5, 4, or 4, 5, 6, by which we 
have a minor third 6, 5, next the fundamental bafs 
in the firft, and a major third 4,5, in the fecond 
diagram ; and by adding 24, a multiple of root 3, 
taken from the triple progreffion, PI. XVI, we 
have two fpecies of thirds in the harmonics of root 
5, in each diagram ; and by proceeding in the 
fame manner with the quintuple progreffion, we 
have the fame two fpecies of thirds to every fuc- 
ceeding root; and the femitone minor 24, 25, is 
not only the interval formed by thefe two fpecies, 
but is alfo difcovered in the quintuple progreffion, 
between E 120 of root 5, and E# 125 of root 
2.5, in the fecond diagram. 



(^2 As 
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As it is of the greateft confequence in a theory 
of harmonics to know the original of all intervals 
which proceed from unity, the better to difcover 
their feveral relations, I fhall mention one more : 
this is the enharmonic diefis, which is formed by 

comparing 128, a multiple of root I, PL XIII, 
with 125, root 25, in the quintuple progreflion, 

PL XVIL 



In thefe harmonic tables the quintuple pro- 

greffion proceeds from 5, to 25, the next page pa- 
rallel with it, and after to root 125, in the next 
or following page parallel with the former ; and in 

the fame manner the roots proceed from left to 

right, as 15, 75, 375, quintuple, or in the ratio 
of 5. But if they proceed from one root to the 
next in the fame column, the progreffion is in the 
triple, as 5, 15, 45, in the ratio of 3. 



It muft be obferved, that the arithmetic feries, 
which multiplies the root, exprefies at the fame 
time the ratio of the produds : thus, if we multiply 
1 5 by 6, 5, 4, we have 90, 75, 60, which are 

in the ratio of 6, 5, 4. 

Having 
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- Having explained the principles on which thefe 
harmonic tables are cohftru&ed, it remains to fhew 
the ufe of them in a theory of harmonics, by the 
.following rules. 



Rules relating to the RATIO. 

The harmonic tables contain a feries, or progf- 
fion, of roots from unity in the ratios of 3 and 5, and 

the harmonics . to each are formed by the arithmetic 
ieries before defcribed. 



Rule I. Every root and its harmonics are mul- 
tiplied by 2, by which we have a feries of fim- 

pie and compounded odtaves continued in the 
Tatio of 2 . 



II. Hence it follows, that every compounded 
number in the ratio of 2 may be reduced to its 
loweft denomination by a continued divifion by 2 ; 
and the compounds of the roots of 3 or 5 may be 
reduced in like manner by a divifion by 3 or 5. 



III. The difference between one number, or 
term, and another, is the ratio, or difference, be- 
tween 
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tween one found and another exprefied by thofc 

numbers. 



IV. If one term be compared with another in 
large numbers, they may be reduced to a fimple 
ratio, by being placed as fradions and diyided by 
a common diviior ; thus ~ = ~ the common di- 

vifor will be one of the primes 2, 3, 5. In fome 
cafes the lefs term is fubftraded from the greater, 

and the product will be the divifor ; thus M = 7 a 



iS 16 



fifth, or 7: = ~ femitone major. 



V. When two or more ratios are added toge- 
ther, they juuft be placed as fractions, and the nu- 
merator of the firft, and the denominator of tfie 
fecond, muft be divided by a common divifor, till 
brought to their loweft denomination. Thus if we 

add a tone major and minor together, the fum will 

1 

be a major third : i|+^ = i. alio- 1 \ + \ +| = 7- 

I 

Thus* the major and minor thirds being added 
to a fourth^ the extreme founds are odave to 

each other. Alfo a. comma 81. 80, added to. a 

tone 
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9 ■ 

tone minor 10. 9, is a tone major, 1 ~ -J- -^ = |. 

8 1 



VI. It happens fometimes that we have no com- 
mon divifor, in which cafe the two numerators, 
and the two denominators, muft be multiplied into 

each other, and if the produft has no common 
divifor, we are fure it is in its loweft denomination. 



Thus a major third, and a tone major, added 

together, 1 ? -f- f = -, form a greater 4th, or 

tritonus. 



VII. If a minor third be added to a deficient 
third, we have a common divifor only to one nu- 



2 



6 . 32 



merator and one denominator, 1 - + |-. Here 6 

9 

and 27 are divided by 3, which gives a new nu- 
merator and denominator ; but as the divifion can 
go no farther, the two denominators muft be mul- 
tiplied for a new denominator, and the two nu- 
merators, in like manner, for a new numerator, 
and the produft will be a femidiapente, or im- 



perfect 5th, Thus, 1 ^ + 32 =4 + 

r ~> ' 5 r 27 45 



9 



Xll\ 



120 
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VIII. If, after the divifion is finifhed, there 
remain two quotients above, and but one below, or 
the contrary, the two quotients muft be multiplied 
by each other, and placed as a fraction with the 
one : thus, if a tone major be added to a femitone 



major, I § 



i5 



6 

7> 



we have a minor third for the. 



i 



produd. 



IX. In adding intervals together^ the numerator 
of one and the denominator of the other, that are 
alike, are to be cancelled ; or, which is the fame 

6 , we muft write unity over and under each, 
and then proceed with the divifion as before. 

Thu.il + jS + ? + ii then i |+!| + £ + j. 



thing 



then 



9 



:6 



2 _L - J. 
S T 15 * 



1 



10 



2 
16 



+ |; then if + £ + ? + «; 



3 



1 






then 1 1 



16 



«> 1 



3 
1 



*% 

3 



10 

9 



i 



16 



2. 

10 



+ Ss theniJ + ^+ft 



J 



3 
I 



I 



a fifth, or diapente. 



1 
! 9 



3 



8 

4 

2 



Thi 



is 
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This laft operation includes the whole, which, 
had it not been to fhew the progrefs of the divifion, 

would at firft have been prefented in this form 
only. 



♦ X. If we would know the intervals which com- 
pofe the fyftem of diapafon, we muft extraft them 
from the harmonics of any three pext terms or 
roots; as 1, 3, 9, or 3, 9, 27. The odave of 
the middle or fecond term, or principal fundamen- 
tal bafs, is to be placed firft, and the fucceeding 
founds to follow in the order of a fyftem j after 
which we muft divide each with the next, by a 

common divifor, or by their difference, and we 

fliall haye the ratio of each interval, from acute 
to grave j whofe fum, when added together, is 
equal to the diapafon. 

Example : from 1, 3, 9, of the flrft dia- 



gram, Rule IV. 
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We have here the ratio of 36 -j- 40 = — a tone 



10 

8 



minor, and 40 -j- 45 = - a tone major ; and of the 

others, placed in fractions above, in this example. 



XI. It muft be obferved, that in a defcending 

feries from acute to grave the fraction is formed by 

placing the lefs number above, but in an afcending 
feries the lefs number of the ira&ion is below ; as 
in the following example, taken from the three firft 
terms of the fecond diagram, I, 3, 9. 



/"Terrzchord/N. 
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24, 27, 30, 32, 36, 40, 45, 48. 
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In thefe two examples of diapafon the great 
advantage of the ratio is difcovered : for though 
each is compofed of three tones major, two minor, 
and two femitones major, yet their pofition in each 

is very different ; and as the harmonious conftitu- 
tion of the tetrachord, which is the product of the 
three next terms, 1, 3, 9, or 3, 9, 27, Sec. is 

the original of thefe and all other fcales, we muft 
look there ior their eiTential differences, 

Thus, 
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Thus, in the firft tetrachord from C to D is 
a tone minor, which in the fecond is a tone major : 
alfo from D to E is a tone major in the firft, and 
a tone minor in the fecond. Befides this, as the 
intervals in each diapafon are the produds of the 
feries 1, 3, 9, which is in the ratio of 3, their 
motion or fucceffion muft be conformable to that 
feries, which will not permit us to move from 4d 
to 45, becaufe they are the products of i, 9, and 
not r, 3, or 3, 9, which regulate the motion of 
all the others. 



From thefe obfervations we difcover that the 
geometrical progreffion of the fundamental bafs is the 
governing principle, and that the fyftem of tetra- 
chord, which made fo great a part in the Grecian 
theories, had, from its fimplicity, a preference to 
the diapafon, which, when applied to the funda- 
mental bafs, or three terms, is incapable of pro- 
ceeding as a fyftem from one extreme to the other, 
unlefs the fyftem is "difcontinued by an incompofite 
interval, of a third, as in the following example, 
which is the fame defcending or afcending. 



R 2 CD 
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24, 27, 30, 32, 36, 46, 48,. 45, 48. I 
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In this progreffion it appears how great a ihare 
the fecond term 3, or principal generator, has in 
refped to the firft and third terms 1 and 9. 



XII. To know the relation of a root and either 

of its harmonics, they muft be brought as near 

together as poflible, by dividing the harmonic by 

2. Thus, to find the ratio of 27.-9 ; *• I cannot 
divide 27 by 2, I muft multiply 9 by 2, which 

gives 1 8, and then (by Rule IV.) -*£- = ?, alfo 
of 49. 9 ; 9 muft be multiplied till brought the 
near eft to 45, as ±* = h a major third. 



But in order to fave the trouble of multiplying 
or dividing the terms to be compared, we may 
extract them from the harmonic tables. 



XIII. Thus 
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XIII. Thus if we compare the root 3 and 729, 
in the columns parallel with 3, we look for one of 
its multiples that comes the neareft to 729, and 
find it to be 768 •, then placing them as fractions, 

and proceeding by Rule IV. ^ = ~, we have a 
limma, or the difference between C in a natural 

fcale, and B in a fcale with four fharps, Alfo if 
81, a fifth to root 27, be compared to 5, a major 
third of root r, we proceed as before, except in 

the divifion, and find the ratio |i a comma, which' 

is the difference of A in G fcale, and A in G 

fcale ; and if we add the comma to the limma, 

by Rule V, we have a femitone major : thus 

256 1 gj_ 16 

In the fame manner we may proceed to difcover 
by thefe tables all other intervals, however remote : 
as for inftance, the Pythagorean comma 524288, 
and 5 3 144 1, which is a comparifon of a multiple 
of the firft root, with the fifth of the twelfth 
power, root 177 147. 

It muft be particularly obferved, that every . ?,u 

fcale is perfe&ed by the harmonics of the .tbrgj^ife'* 
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next terms, and that the produft of no other can 
enter into its compofition : thus, i, 3, 9, or 3, 9, 



-7, fee- 



XIV. If we would know the difference between 
the hrft and laft note of a feries, we muft obferve 
that the ratio is formed {0 as to diftinguifh the 
afcending or defcending intervals, by placing the 
greater or lefs number of the fraction uppermoft ; 
agreeably to Rule XI ; after which we may pro- 
ceed to add them together, according to Rule IX, 

C G A E F C G 

Thus 1 i-L^4-l-^^^ i -^ 1 = ^ 

In this example the laft note is a fourth lower 

than the hrft. 



Thefe rules being fufficient for the addition of 
intervals, I proceed to explain how a lefs interval 
may be jubjlratlcd from a greater, in order to dis- 
cover the difference. 



XV. In comparing one interval with another 
they muft be placed as fractions, and the fign of 

multiplication 
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multiplication put between them, to fhew that the 
numerator of the firft is to be multiplied by the 
denominator of the fecond j and the denominator 

+ 

of the firft by the numerator of the fecond. Thus 
the difference of a tone major when compared with 

a tone minor is a comma : f x — = !\ a comma. 

9 Scr 

between an odave and fifth, ~x ^ = *' a fourth : 
between a fifth and fourth, | x | = |, a tone major; 
between a fifth and fixth major, | x|= -|, a tone minor ; 
between a fixth minor and a fifth, -x |= ' , a fe- 



rn it one major 



If the produfts are not in their loweft denomi- 
nation, after this crofs multiplication of the ra- 
tios is finifhed, they muft be divided by a common 

divifor. Thus, if from a fifth we fubftraft a major 
third, the remainder is a minor third : | x - = 



12 _ 


6 




~.~) 


10 


s 



a minor 



third. 



If we fubftraft a femitone major from a tone 

minor, we have a femitone minor : ~ x - = ;£ = 2T 

The common divifor here is 6, the difference be- 
tween 
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tween 150 and 144, (fee Rule IV.) and the pro- 
dud: is a femitone minor. 



If from a minor third a deficient third is taken, 
the refidue is a comma : - x f~ = -** = |£, a comma. 

XVIL When tha multiplication of the ratios is 
hniihed, and the products have no common divifor, 
we may be fure they are in their loweft denomina- 
tion : as for example, the difference between the 
tritone 45. 32, and the femi-diapente 64. 45, 

(~! x ~f) is = n*?, their loweft denomination* 



XVIII. If the ratio, or difference, is not well 
tinderftood, we muft look for the numbers in the 
harmonic tables in either of the diagrams : as for 
example, 2048 is a multiple of root 1 B, in the 
firft, or of F, root 1 , in the fecond diagram ; and 
2025 is Cb, a minor third to the fundamental bafs, 
root 405, in the quintuple of the firft, or is E# ? a 
major third to the fundamental bafs at root 405, in 

the quintuple of the fecond, diagram. If, after 
this, a more fatisfa&ory knowledge of this ratio is 
wanted, we may add it to fome other fmall quan- 
tity 
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2048 , 8i | 2 S 



tity as at Rule V. For example, |2£ + |i = !?, 
an enharmonic diefis. 



Alfo a femitone minor added, |2l! + £1 = i|. 
a limma. Or a greater femitone minor added, 

g+lM=rs. a femitone major. 

1 

To account for thefe two fpecies of minor fe- 

mitones, as well as the two fpecies of major, we 
muft fubftraft either a femitone major, or a femi- 
tone minor, from a tone major, and the refidue 
will be in the firft cafe a greater femitone minor, 
and in the fecond a greater femitone major. 

For example, | % ~- = ~| exceeds ^ by a com- 
ma ; and | x ~ = % exceeds \~ by a comma. 

From thefe divifions of the tone major, the im- 
poffibility of an equal divifion of intervals is very 
evident ; for if we divide the tone minor, it will 

be alfo into unequal parts. Example, ~ * ~ = % 

a femitone minor. And the fame inequality will be 
found in dividing all other intervals difcovered in a 
theory of harmonics. 

S There 
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There are other methods bv which the addition 
and fubftrafiion of intervals might have been ex- 
plained ; but as thefe appeared to be the leaft dif- 
ficult, I have therefore given them a preference, 
and doubt not but they will be found fufficient 
when applied to the harmonic tables ; in which, 
ever) 7 interval, however minute, may be difcovered, 
as alii) its root, or fundamental bafs, together with 
its fcale and relation to all others, whether with 
minor or major thirds ; for I muft obferve, that 

there are as many pofitions of thefe two fpecies of 
fcales, as there are flat or {harp diefes, exclufive of 

the two natural fcales, 



Thefe are the principal Rules in refpeft to the 
Ratio, by which the following theory will be un- 
derstood without much difficulty. 



THE 
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HARMONICS. 



PART THE SECOND. 




SECTION I. 

M N G the works of the Grecians, publifhed by 
M. Meibomius, we have an Introduction to Mufic 
by Guadentius, the Philofopher, a favourer of the 

Ratio. In the 17th page of his Introdu&ion, he has laid down 
two Diagrams, which, being in their degrees compofed of tones 
major and limmas, have given occafion to the moft formidable 
objection to the Grecian Theory, 

S 2 Thefe 
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Thefe two diagrams I come now to examine. They are 
to be considered as one general and unmrjal £fftem 9 in. which all 

particular fvftems are contained. 

A particular fyftem may be limited to fome part of an uni- 

verfal one, but is always a regular collection, or com portion , 
of many things ; by which a chain of principles is linked to- 
gether, and their feveral parts follow, and depend on each 

other. 



In explaining thefe diagrams there are two things to be 
kept conftantly in view : the one, the different lengths of 
firings, which is the foundation of the firft diagram j and the 
other, their different vibrations, which is the foundation of 

the fecond. 



Thefe diagrams, as they now ftand, are compofed of tones 
major and limmas, which are placed before the large num- 
bers in the firft, and after them in the fecond, diagram. See 
PL xvin. The fifteen names are common to eachj but the 

numbers placed before the names reprefent the lengths of firings 
in the firft diagram, and thofe placed after reprefent the vibra- 
tions in the fecond. 



But in order to difcover the original feries of which thefe 
numbers are compofed, they muft be divided by 2, to bring 

them to their loweft denomination, 
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From thefe reduced numbers a geometrical progreffion is 
formed in the ratio of 3 j as 1, 3, 9, 27, 81, &c. in the har- 
monic tables belonging to each diagram. PL xm and xiv. 

I ftull now place this feries in the following order, begin- 
ning with unity, and annex to each number one of the feven 
mufical letters) the choice of which is determined by the 
greateft number of fifths afcending and defcending without 
being obliged to make ufe of either flats or {harps. 



Firft Diagram. 

B 



F 

Second Diagram, 



Lengths of firings defcending from unity. 

E A' D G C F 



3 
C 



9 
G 



27 81 243 729 
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A 
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£ 



Vibrations of firings afcending from unity. 



From 
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From this defcription we may obferve, that the different 



igtns 



vibrations ; that by thefe properties in mufical firings, the 
feries in the firft diagram muft defcend in the ratio of 3, by a 
neceffity equal with that which obliges the fecond to afcend 
from unitv in the fame ratio. 



We alio difcover, that inftead of a fcale of very untunable 

degree?, fuch as are tones major and Km mas, we have a con^ 
tinued feries of triples, in geometric proportion, each of which 
being multiplied by an arithmetic feries I, 2, 3, 4, &c. generates 
its own harmonics and all other confonant intervals, and muft 
therefore be confidered as the root, or principal, by which 

thofe harmonics exiir, as may be feen in the harmonic tables, 

PI, XIV, &c. 



This progreffion from each to the next is in a compound 

ratio of a fifth, viz. a twelfth ; by which means we have the 
odave to I, in our way to the fifth, 1, 2, 3. This oclave 
appears neceflary to every root \ not only to approach the 
fifth in its true ratio 2. 3, but alfo to unite the two great prin- 
ciples on which this theory fo much depends, which are the 
gemetric with the arithmetic progreffion. 

Thefe o&aves neceffarily multiply the firft feries of feven 

roots into fourteen, when ranged in a fcale, as in the two 
diagrams, PI. xvm ; but as the Grecians deemed this an 
imperfect fyilem, they added another found, viz. Proflamba- 

nomenos, in the ratio of 1. 4, by which the whole was com- 
prehended in two odaves, when formed into degrees, which 

tbey 
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they reckoned the moil perfect fyftem, as containtaing all the 
lefs. See PI. xix; in which the two diagrams are inverted, 
and the mufical letters applied to each found. 



That a feries, in the ratio of 3, {hould be formed into a 
fcale of degrees, con fi ft ing of tones major and limmas, feems 
neceffary to preferve the numbers according to their magnitude* 
as they reprefent the different lengths of firings and their vi- 
brations; to defcribe both of which properly required the 
inverfion of the {bales to be placed in oppofitiou to each other, 
in order to fhew that the fame number which reprefents an 
acute found in the firft, was the fame which reprefented a grave 
found in the fecond. But as they could not in this form be 

applied to either of the genders, it cannot be doubted but. that 
fome other form was necefTarily implied, and generally known 
to be the only rational foundation of a theory of harmonics. 



Neverthelefs it muft be owned, that for want of a more parti- 
cular explanation of this doclrine, the writers of fucceeding ages 
have been rniftaken, and have formed only one fcale of degrees 
out. of the two diagrams j and fome writers on this fubjett have 
explained grave founds as high, and acute as low. 

The whole theory thus difordcred, and every principle of 
fcienceextinguifhed, gave occafion to the great objection to 
the Grecians' having any knowledge of harmony) namely, that 

the imuerfeft concords, & i $, and ?, which arc fo effsntial 
to harmony, are not to be found in their true ratio* 

This 



i 
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This objection muft remain unanswerable, if no other ap- 



n 
1 



)lication than that of a fcale of untunable degrees can be dis- 



covered. Bat the contrary of this has already appeared, by 
reducing the large numbers to their loweft denomination, by 
which we have found their real application in a geometric pro- 

ereffion in the ratio of 3, 



If we examine the two diagrams, (PI. xvni.) the Proflam- 
banomenos 2304 in the firft diagram, is the lowed or graveft 
found; but the numbers of the Prollam ban omen os of the Se- 
cond diagram, as the graveft found, are 648. Alfo the higheft, 
or Nete hyperbolaeon, of the firft is 576, whereas the higheft 
of the fccond is 2592. In the fame manner (PL xix.) the 

numbers in the firft, to which A or B are annexed, are the 

fame as thofe of G or F in the Second, as D is the only note to 

which the fame numbers are applied, and is of the root 27 in 

each, by being the fame diftance from unity in each. 

The inverfion of the fcales, agreeably to the two great prin- 
ciples, makes no alteration among the intervals, which are the 

fame above and below, as appears by the ratios, and by the 

black notes, which diftmguifh the limma, as the open notes 

do the tones maior. 



Triefe large numbers in the diagrams have already been dis- 
covered to be a geometric progrefllon afcending and defcending, 
in the ratio of 3, as I, 3, 9, Sec. and have each been diftin- 
gui(hed as a root, when multiplied by the arithmetic fer ies, 

i, 2, 3, 4, 5, 5cc. by which operation we difcover all porTible 

ccnibnance belonging to that root, which cannot be applied to 

any 
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any other. As thefe harmonics are all in their true ratio to the 
root, as well as among themfelves, their relation and agreement 
with the harmonics of any other root, may very eafily be difco- 
vered by the rules already laid down for the addition or fub- 
ftraftion of ratios. 

It appears in the harmonic tables,- PI. xiv, &c. that the 
product of each root is comprized in three letters : to difcover 
therefore which of thefe three letters is the fundamental bafs, 
we mail bring them the neareft that is poflible to each other, 
and the graveft or lowed of the three will be the fundamen- 
tal bafs. 



Thus in the firft diagram of the harmonic tables, 6, 5, 4, 

are the neareft to each other, and their relations ftand thus 
I -J- I = -» where 6 is the grave found, and confequently the 
fundamental bafs. 



But the contrary of this is true in the tables of the fecond 
diagram, where 4, 5, 6, place 4 as the fundamental bafs, as 

4 r 5 - »* 

Hence we difcover that no root in the firft diagram can be a 
fundamental bafs, as they all are in the fecond - 3 for inflance, in 
the firft, unity, or B, is the root, yet E 6 is the fundamental 
bafs ; but in the fecond, unity, or F, is the root, and alfo the 

fundamental bafs, whether it ftands as 1, 2, or 4 ; for thefe 
o&aves make no difference with refpeft to its power as a funda- 
mental bafs. 

T It 



i 3 i THE THEORY Part II. 

It muft be obferved, that thefe differences are occafioned by 
the two firft principles of the lengths of firings, and their vi- 
brations ; the firft places unity in the acute, and defcends to 
the grave, as the numbers increaie; and the other places unity 
in the grave, arjd in like manner as the numbers increafe afcends 
to the 2cute.— To exprefs which, it was neceffary to iufert the 
ratios, and place the largeft number of the firfl contrary to what 
it is Jn the fecond example. 



Thi 



monies, which being fung together, produces the moft perfect 
union of con fon ance by their mutual agreement. 



But that the roots, the fundamental baffes, and their harmo- 
nics may be well underftcod, by thofe not perfectly acquainted 
with a theory formed en thefe principles, PI. xx and xxi are 

dehsned to illuftrate them. 



Plate xx, comprehends the feven roots of the firir. diagram, 
in their lovreft denomination, from unity to 729, which are 

placed in the firfl column, 1, 3, 9, "&c. defcending from acute 
to £-r3ve in the ratio of 3. 

The three letters in the next column exprefs the trias harmo- 
nica, of which the graved is the fundamental bafs, before 
exulained. 



In the third column are the numbers, or products of the 
roots when multiplied by 6, 5, 4, by which a comparifon of 
the harmonics of one root is eafily made with thofe of any other, 

by 
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by the rul;s before explained for the addition, or iubftracYion* 
of intervals* 



In the following columns are the multiples of the root by 2, 
in large numbers, which correfpond with thofe in the firft dia- 
gram, at PL xvni. 



PL xxi, containing the fecond diagram, has the fame 
number of columns as the firft, and for the fame reafonsj ex- 
cept in Head of defending from acute to grave, it afcends 
from grave to acute, and the root in this is the fundamental bafs, 
contrary to what it was in the other; and as the progreffion ad- 
vances from 27 to 729, the feries of fharps is difcovered in their 
proper order ; F #, C #, G * D # : as the fats, 13 [,, E{i< 
A jv, D £>, are in the firfl diagram, from 27 to 729. We have 
alio the harmonics for the minor mode or fcale in the firft &&- 
gram, and for the major in the fecond. 

From what has been explained, it appears, that the princi- 
ples on which this theory Is founded are divided into two parts, 
and that each is of equal importance to the whole ; that the 
ratio of concord, or difcord, in the firft is the fame in the fe- 
cond diagram, but in a contrary di reft ion from unity ♦ that the 
minor fcale is not formed out of the major, but each is original, 
and depends on diftincl principles ; each has its roots, its funda- 
mental baffes, and harmonics, and whatever eKc is neceflary to 
compleet the mod perfeel theory, by fupplying every demand 
that Mchdy or Harmony can make, 
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SECTION II. 
OF THE TETRACHORD. 

The Tetrachord, in the Diatonic gender, is a fyftem the 
molt natural, and agreeable to the voice of man. Its compo- 
fidoa confiib of four founds, or three intervals, of which the 
iemitcne is the firft, and is fucceeded by the tone minor, and 
nniihes with the tone major, in the firft diagram. 

Thefe three intervals, being the product of any three next 
terms, in a geometric progreflion in the ratio of 3, are fixed 
and unalterable in the diagram to which they belong ; and can- 
not therefore be confidered as a fimple melody only, but as a 
competition of feveral, whofe union with, and dependence on 
the three terms, or fundamental baiTes, makes the whole truly 
harmonica], as appears by the two letrachords formed in 
PL xxi 1, rig, 1 and 2, extracted from the two diagrams. 

In the fir it, we have all the founds proper for the minor 
fcale, and in the fecond the major "is completed* 

The loweft fnace of each tetrachord has the roots, 1, 3, 9, 
with the fundamental bafles in the fpace above, after which, the 
three next 1 paces contain the three melodies, with figures an- 
nexed to each, to (hew their relation to each other, and to the 
fundamental bafs. The upper -of the three fpaces is the 
tetrachord, 3, C, D, E, moving from left to righr, with the 
ratio of each interval placed above, as determined by the roots, 
or fundamental baiTes -, and the whole makes a moft agreeable 

fucceflion 
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fucceffion of harmonic founds, either afcending or defcending, 
and the different pofitions of tones, major and minor, are diftin- 
guifhed according to the fcale ; thus, from C to D, which is a 
tone minor in the firft, is a tone major in the fecond ; alfo from 
D to E, which is a tone major in the firft, is a tone minor 
in the fecond tetrachord. 



It follows next to examine the feveral parts of this harmonic 
compofition of tetrachord, to fee if any thing characleriftic can 
be difcovered in the motion of thefe harmonics, as they appear 
to have an abfolute dependence on the change of the fundamen- 
tal bafs. — I fliall make fome obfervations on fig. 1, which, as 
there is very little difference between this and fig. 2, may be 
applied equally to both. 

When the fundamental bais moves from 1 to 3, the upper 

melody rifes a femitone major -5 the fecond melody a tone mi- 
nor; and the third is a ligature, or continues in the fame tenfion. 

The next movement of the fundamental bafs is from 3 to 9, 
which raifes the upper part, or melody, a tone minor higher; 
the fecond is a ligature ; and the third part, or melody, afcends 
a femitone major. 

The third and laft movement is from 9 to 3, which obliges 
the upper melody to afcend a tone major ; the fecond is a liga- 
ture j and the third melody defcends a femitone major. 

Thus we difcover three things in this compofition of the 



tetrachord, 



The 
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The firft is, that when the bafs moves from I to 3, or from 
3 to 9, there are only two founds that move among the 
harmonics, and the third found is a ligature, by being common 

to both. 



Of thefe two founds that move, one is either a tone minor 

-* or major gj and the other is conftantlya femitone major — • 

Now as the femitone major and the ligature are found to 
attend every change of the bafs, they are without doubt a 
diilinguiming part of the character of the diatonic gender, and 
will, as fuch, be conflantly found among the harmonics of the 

fundamental batfes in the ratio of 3. 



In each tetrachord the femitone is marked with a horizontal 
line, and the ligature with a femi-circle or bind. 



The next obfervation to be made is, that no tone major | 
is found among the melodies, till the fundamental bafs moves 

from 9 to 3, and then that interval appears, and completes the 
formation of the tetrachord in the upper melody; for as there 
are but three fpecies of intervals in the diatonic fyfrem, it feems 
neceffary for the principal melody to be compofed of them all, 
in order to eftablifh a iyftem, founded in nature, on the moft 
certain and obvious principles. 

The third obfervation is, that the tetrachord is found to 
be a particular melody, generated by the fundamental bafs, 

and fubjeit to harmonic powers, and muft, therefore, be con- 

fidered 
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fidered in a fecondary relation with refpett to firft principles, 
dire&ly contrary to the method obferved by all Theories, who 
have made it a firft and original one, by miftaking the effects 
for the caufe, without any regard to minor or major f tales : 
by which means they have confined their obfervations to a fimple 
melody, contracting a fyftem founded on harmonic principles to 
three fimple intervals, without confidering that the fcale or 
fyftem of the diatonic odlave was fo blended and united with the 
tetrachord, that all its intervals were determined by the fame 
three terms, which formed the harmonious conftitution of the 

tetrachord. 



To illuftrate this truth, I have at fig. 3 and 4, PL xxn, 
feletted from among the harmonics of 1, 3, 9, of the tetra- 
chords, fig. 1 and 2, the founds proper for a fcale of diatonic 
degrees, which are ranged and difpofed agreeably to the order 
of minor and major fcales, together with the roots or funda- 
mental baffes, to which they refpeclively belong. But as they 
ftand oppofite to each other, we more readily difcover the dif- 
ference between intervals formed for melody in the diatonic, 
and thofe proper for a bafs ; or, as the Grecians have diftin- 
guifhed, between fyftematic and diaftematic intervals. 

To underftand the compofition of thefe fcales, it muft be 
obferve'd, that the roots, I, 3, 9, are placed in the firft or 
loweft fpace; the fundamental baffes are in the fecond, ex- 
preffed by the multiples of the roots, the more eafily to difcover 
the interval formed between the fyftem or fcale, and the bafs, 
which is fet down as a ratio in the third fpace. The 

fourth fpace contains the numbers, which are to be compared 

with 
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with thole of the fundamental baffes ; and the fifth fpace 
contains the letters which thofe numbers reprefent, together 
with the ratio of the interval, from any letter to the next. 

This ratio is difcovered by comparing one number with the 

next in the fourth fpace ; thus, — = — » and the like. The 

ratio, or interval between the bafs and the melody, is difcovered 
by comparing the numbers in the fecond fpace, with thofe of 

the fourth ; thus, §- = - an octave. 



I have been particular in explaining thefe fcales, becaufe by 
the fame method the tetrachord and its harmonics, and the fcale 
which is included in that fyftcm, may be formed from any three 

next terms in the harmonic tables, as 3, 9, 27, or 9, 27, 81: 
obferving, however,, that in order to bring the numbers nearefl 
to each other, we may multiply or divide by 2 any number in 
the tetrachord for that purpofe; thus, in the prefentcafe, in the 
tetrachord fig. 1, C 30 is an oftave different from C in the 
fcale fig. 3, becaufe 6o, 64, is nearer each other than 30, 64: 
alio, at fig. 2, E 60, is not fo near as 30 is to 32; the firft 
being a compound, and the laft a iimpJe ratjo. 

I {hall now examine the fyftem of diapafon or octave, as 
it has had a preference to the tetrachord by fome modern 

theorifts. 



In the firft fcale, fig. 3, PI. xxn, the fundamental bafs 
moves from E 48, to D 545 or, which is the fame, from 
1 to 9, Alio in the fecond fcale, fig. 4, from F 32, to G 36 ,* 



or. 
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or, as before, from i to 9, which in its neareft degree is a tone 

8 

major, -• 

Thus the original character of the fundamental bafs, which 
had its motion from a geometric progreffion in the ratio of ;, 
is loft; and the diatonic is fubftituted in its place as a bafs, con- 
trary to every principle of harmonics. 

From thefe obfervations we difcover the impoffibility of 
forming a theory of harmonics from the fyftem of diapafon ; 
for it appears, that this feries is not. capable of continuing a fuc- 
ceflion from one extreme to the other, as there is no communi- 
cation in either fcale between 40 and 45 ; or, which is the 
fame, between 1 and 9, and the utmoft that can be made of the 
fyftem of diapafon has already been explained in page 122. 
(Rule XL) In which an incompofite interval preferves the geome- 
tric progreffion of the bafs, by the interpofition of 48, between 
40 and 45 ; after which, the remaining part of the feries is 
perfectly regular, and conformable to the three terms in the 
ratio of 3. 

Thus the perfection of the tetrachord, and the reputation of 
thofe, whofe theories for many ages have been regulated by 
its harmonic powers, mud be acknowledged •> but as this is not 
the only inftance in which it is found fuperior to the harmonic 
fyftem of diapafon, or to any other fyftem, I fh all proceed to 
the conjunction and disjunction of the tetrachords. 



U SECTION 
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SECTION III. 
Of the CONJUNCTION and DISJUNCTION. 

of TETRACHORD S. 

This diftinclion of Conjunfiwn and Disjunction will beft be un- 
derilood by confidering, that as a tetrachord is the product of any 
three next terms in the geometric progreffion, it follows that any 
new term added muft unavoidably make ibme alteration among 
the harmonics - 9 in coniequence of which, a new fcale will be 
farmed. For this reafon, it is abfolutely necefTary to fix and 
determine thefe alterations by principles the mod certain. 

For this purpofe I mill take three tetrachords, and pface 

them as antecedent, mean, and confequent, in order to com- 
pare the harmonics of one tetrachord with thofe of another, 
to dilcover their difference. 

Thus thev will Hand as at Pi. xxiir and xxiv, and the 



progremon will be 




I in;.'! begin with the mean, 3, 9, 27, and compare it with 
the ccrnecumt 9, 27, Si, to which it is conjoined: for it 
mu-1 be cbferved, that the mean has no other motion, than, to 
the antecedent, or confequent. 



As it is indifferent which diagram is taken for this compa- 
nion, the rates being the fame in both, I {hall take thofe at 

PL xxiv of the feccnd diagram, fig, 2, 

la 
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In comparing C, root 3, with the major 3d, C #, root 81, 
a femitone minor of the greatefl magnitude is found in the 

ratio of lj ~> inftead of ~* Alfo the 3d to root 7, is a comma 

different from the 5th of root 8i. (See the harmonic tables.) 
As the fame irrational intervals exift in comparing the mean 

tetrachord with the antecedent, they need not be repeated ; but 
we may proceed to the antecedent and confequent. In com- 
paring a multiple 256 of root 1 F, with 243 E, which is the 
fifth to root 81, we have the limma of the ancients; alfo in 
comparing 32, a multiple of root 1, with root 27* we have a 

3d deficient by a comma -• 

Befides thefe defective intervals, others may be found, if 
thefe were not fufficient, to (hew the impoffibility of their ex- 
isting in one and the fame fcale ,• and therefore they cannot affect 
the compofition of the tetrachord, which has been found ex- 
tenfive in its harmonic powers, and perfect: in all its parts. 
Inftead, therefore, of objecting to thefe intervals, which are 
only to be found in comparing the compofition of one perfect 
fyftem with another, they are fo many proofs of the perfection 
and regularity of this theory, in which no new term can be 
added to the firft three, without giving immediate information 
of the change of the fcale, by the alteration of one, or more 
ratios 5 for as long as the geometrical progreflion is obferved 
in the roots, fo long each fcale will be perfect : and if we con- 
fider the various revolutions among the harmonics, which 
muft unavoidably happen between 80 and 81 $ or, 128 and 
135; or, between 243 and 2565 it will be impofliblc 
to difcover any interval among any three next terms, that 
is not the moil perfect, as well as neceffary for the mu- 

U 2 tations 
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tations of the fcales ; for as the fucceffion of founds Is natural 
and agreeable, the variety which they produce by the mutations 
is one of the mod animating parts of mufical compofition. 

Thus the origin and necelTity of thefe intervals are dif- 
covered, and the objections of modern theorifts removed. 

The D:ijun8io:i of the tetrachords has the fame principles for 
its foundation, as the conjunction; viz. the motion of the fun- 
damental bafs, in a geometric progreflion ; to preferve which, 
this diilinclion is unavoidable in a theory of harmonics, but 
does not appear of any confequence, when confidered only as a 
melody, independent of the fundamental bafs. 

In PL xxiv, there are three tetrachords and two dif- 
junctions, fig. 4. 

Thete tetrachords are formed from the fame roots as thofe 
above, fig. 2, but are difpofed in a different order. The firfl 
tetrachord begins at 9, and ends at 27; the next begins at 
root 3 : but as there is -the fame objection to 27, 3, as there was 
before to 1, 9; or 8, 9 j tone major, the interpolition of 
another root, 9, at the disjunction becomes abfolutely neceiTary 
to preferve the progrellion in the ratio of 3, as 27, 9, 3, and 
not 27, 3. 

The fame obfervation is to be applied to the laft note at 
9, in the fecond tetrachord, and the firft of the third, root 1 ; 
where, for the fame reaibn, 3 mutt open the communication 
between 9 and 1, to preferve the progretEon 9, 3, 1, and pre- 
vent 
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vent a diatonic motion in the fundamental baiTes : but, befides this, 
there are two other reafons of equal importance ; the firft is the 
mutations of the fcales, which decreafe the number of flat diefes, 
as at fig. 3, PI. xxiii, and alfo the (harps, fig. 4, PI. xxiv. For 
from two flat and two fharp diefes, which are neccflary among 
the harmonics in the firft tetrachord, fig. 3 and 4, we change 
to one in the fecond, and proceed to the natural fcale at the 
third tetrachord ; but the contrary of this may be obferved in 
conjoined tetrachords of each diagram ; where, from the na- 
tural fcale, the mutation was made firft to one, and then to two 
diefes. See fig, I and 2, PI. xxiii and xxiv. The fecond 
reafcn is, that the melody defcends in the fecond diagram, 
and afcends in the firft, a tone major from the la ft note of 
one tetrachord, to the firft note of the next tetrachord, by dis- 
junction ; which the Greeks diftlnguiihed by the name of the 
diezeutic tone, or tone of disjunction : now as this is a tone 
major, and is preceded by a tone major in the former tetra- 
chord, and as two tones major can never fucceed to each other 
in the fame fcale, the disjunction became absolutely neceffary, 
not only to form a new phrafe and a new fcale, but alfo 

to prevent the difagreeable effect of a very fudden and 
unexpected change of the diefes, in moving from root 27, 
to 3. 

From the nature of this tone of disjunction we may acquit 
the Grecians of the charge, fo often brought again ft them, of 
forming their diatonic gender with tones major and limmas 
only j fince the harmonic explanation of their tetrachords proves 
the contrary. 



It 
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It mu it alfo be obferved, that the ligature and femitone, 

two principal chara&ers among the different melodies of every 
tetrucherd, as has been already explained, are formed by the mo- 
tion of the fundamental bals in the ratio of 3, and attend every 
iuch motion ; and that the fiat and iharp diefes begin in each 
diigram at root 27, and may be continued in an increafing 
ierieSj in proportion to the number of conjoined tetrachords, 
irorn one to hvz, or more, diefes ; the flats defcending by fifthsj 
and the lharps afcendingby fifths, in this order. 



Bs Es AH, D\) f G (?, defcending, 

i» 2, 3, 4, 5' 

F^, C>, G£, D£, A 2. afcending. 



But contrary to this, the disjunction of the tetrachords 
decreaies the number of flat or iharp diefes, from 5 to 4, 
and 3, 6cc. and thus the mutations may be made from any 
given or principal fcale a fifth higher, or a fifth lower, by the 
increafe or decreafe of the flat, or fharp diefis ; or, which is 
the fame, by the conjunction or disjunction of the tetrachords. 



From thefe obferrations on the conjunction and disjunction 
of the tetrachords, the diitinction between them appears the 

moll neceilary to fupport a theory in all its parts, on the moft 
iatiifactory and rational principles. We have feen feveral me- 
lodies determined by the progretiion of the fundamental bafs, 
from which different leaks have been formed, and the number 
ct diefes peculiar to each has been limited, without a poffibility 
of the leail alteration, unlefs a new term is introduced, which 
leads either to a conjunction, or a disjunction of the tetrachords, 

in 
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in which the agreement between the fcales is found the mod 
perfect j and the irrational intervals, which have already been 

explained, are removed to too great a di fiance to give the lead 
offence. Thus in the prefent cafe, if E, D, is a tone minor in 
the antecedent tetrachord, fig. 2, PI. xxiv, and a tone major in 
the confequent, yet, as we muft pais through the mean or 

middle tetrachord, before fuch alteration can take place, no 
difagreeable confequence can be difcovered, efpecially as the 

mutations are fupported by the progreffion of the fundamental 
bafs, in the ratio of 3, whofe harmonics are always fo perfect, 
as to admit of no alteration whatever, unlefs a new term be 
introduced; the confequence of which is, a new fcale will im- 
mediately. be formed in the place of the former, without any 

imperfection in the ratio of its harmonics, 



SECTION IV. 



EXPLANATION of the QUINTUPLE PROPORTION. 



The three primes are 2, 3, and 5 ; but as a progreffion of 
the firft, 2, 4, 8, ccc. can yield no variety, the harmonics 
being the fame in all j and as the triple progreffion 1, 3, 9, &c. 
has been fully explained, there remains only the quintuple to 
be confidered, by which we (hall difcover a new motion in the 
fundamental bafs of afcending, or defcending a third major or 
minor, which by a judicious mixture wiih the triple proportion, 
will produce a variety of intervals not yet inveftigated, and 

add greatly to the powers of the mutations. 



Among 
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Among the many difcoveries made in this theory by the 
triple proportion of the fundamental bafs, no femitone minor 
has yet been found in the ratio of 25, 24. 



The ulual method of difcovering this interval has been 
by dividing the tone minor into two parts ; or, which is the 
fame thing, fub drafting a femitone major from a tone minor, 

— n = —■ and the remainder is a femitone minor. (See 

Rule 15, p. 126.) If this interval were the only object 
in view, we might be content with either of thefe me- 
thods. 

1 

Some have ailerted, that the ancients had not .5 among the 
number of their primes, yet at the fame time acknowledge 
that the enharmonic dielis is an interval found in their the- 
ories, which is in the ratio of 128, 125. Now as 125 is a 
multiple of 5, it follows that 5 muft be one of the primes, 
as well as 2 and 3. The arithmetic feries, which has all 
along been applied to the roots in the triple progreffion, will in 
like manner be applied to the quintuple, and will demonftrate 
this truth. 



The quintuple proportion is the only one now left to com- 
plete a theory of harmonics ; for, befides the femitone minor, 

the fundamental bafs will acquire a new motion of afcending 
and descending a third, and a very confcderable addition will 

be made to each of the diagrams ; for the firft, which confifts 
of fcales with minor thirds, will be improved with thofe of 
major, and the fecond diagram, which confifts of fcales with 

major 
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major thirds, will in like manner have their refpeclive miner 
fcales. 



The quintuple progrefiion, like that of the triple, is of no 
confequence in harmonics unlefs united with the arithmetic 
feries : for from the firft to the third term in each is difcord, 

as x, 9, or 5, 125; and therefore each as a root, mull 
be multiplied by the arithmetic feries 4, 5, 6, or 6, 5, 4, 

according to the diagram to which they are to be applied. Thus 

5 x 6 = 30, 5x5 = 25, 5 x 4 = 20, and the products are 
the harmonics to that root, 5 ; alfo 25 x 6 = 1 50, 25x53= 125, 

25 x 4 = 100, are the produces, or harmonics of root 25; and 
if the fame multiplication is repeated at root 125, we fhall have 
the harmonics to that root, or to any other in the quintuple; 

but it muft be obferved that 1, 5, or 5, 25, are double com- 
pounded ratios, being each a feventeenth major; yet as F, A, or 
A, C#, are major thirds without any diftinttion of compound 
or fimple thirds, fo thefe are brought the neareft into a fimple 
ratio, 4, 5, or 20, 25, which is the fame; in like manner as 
I, 3, was before brought to 2, 3 ; but this will not be difficult, 
as the letters are annexed to each number in the harmonic tables 
of the quintuple, which immediately fucceed thofe of the 
triples in each diagram, PI. xv and xvi, which have been ex* 
plained page 115. But as the roots in thefe tables move in the 
ratio of 3i as 5, 15, 45, there are two other Plates, xxv and 
xxvr, which are intended to difcover the eafy communication 

between the minor and major fcales, with the fame number of 
flat or (harp diefes in each diagram j by which the mutations 
from a minor to a major fcale, or the contrary, will be readily 
underftood. 

X Each 
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Each of thefe tables is divided into four fedions. The three 
columns of the firft fedion contain feven roots from unity to 
root 729, in the ratio of 3, together with the letters, and the 
numbers which exprefs their relation as harmonics to each root, 
in the fame manner as they ftand in the other harmonic tables. 



In the fecond diagram the 3d to the root in the firft fed ion 
is the root to the fecond throughout, after being brought to its 
loweft denomination. Thus, 20 is reduced to 5, the root of 
the fecond fedion, which, when multiplied by the arithmetic 
feries 4, 5, 6, or 6, 5, 4, gives the harmonics of root 5, as 
20, 25, 30. Alfo if 60 be taken as a root, its loweft form is 
15, which, being multiplied as before, gives 6o, 75, 90, for 
its harmonics. 



It muft be remembered, that in the firft diagram of the 

quintuple, (PI. xxv.) the upper letter is the root, and the 
loweft letter in each root is the fundamental through every 



**: 



lection. 



As there is no alteration in the thirds to each fundamental, 
the fifth to each root in therlrft fedion is applied as a third to 
that of the fecond feclion; as from 24, root 1, to 20, root 5 j 
by which means we have two fpecies of thirds to each root, 
or fundamental, throughout the three laft fedions. Thus, 24, 
from root 1, is applied to root 5, and 72 to root 60, or 15; 
in confequence of which, we have the two fpecies of thirds to 
each fundamental, and the femitoue minor in its true ratio 
24, 25 ; and by purfuing the fame method with the other five 



roots the fame advantages will follow. 



The 
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The third fedion is formed from the fecond, and the fourth 
from the third, in the fame manner as the fecond was from the 
firft ; that is, the major third to the root of the fecond fc&ion 
is 25, which is the root of the third; and the third major to 
the root of the third fe&ion is in like manner carried forward, 
as a root to the fourth fedtion 125, and the other operations 
follow the fame as at firft j and each of thefe roots is multiplied 

by 4, 5, 6, or 6, 5, 4. 

Every three next terms in the fame fe&ion, by being in the 
ratio of 3, form a tetrachord, and confequently a fcale peculiar 
to thofe three terms only; and the mean or middle term is 
the principal found, or tone, to which all the other founds in 
the fcale refer, as the generator of the whole ; in the fame 
manner as has before been obferved in the triple progreffion. 
There is, however, a very great difference between thefe two 

proportions : for any three next terms in the triple may move 

in progreffion, as i, 3, 9 j but it is not £0 in the quintuple. 



Therefore, as the triple proportion has been found to be 

the original of the quintuple, and that the latter has not, like 
the former, a progreffion of three terms, it follows that the 
motion of the fundamental bafs in the quintuple muft return 
to that of the triple, immediately after the change of rifing or 
falling a third. 

Thus in the firft diagram, PI. xtcv, the motion from the funda- 
mental bafs A 72, to F 90 and B \> 270 ; or from A 72, to F 90 
and C 30 ; is better than 72, 90, and D [> 450; or from D 1) 216, 

X z to 
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to F go and An I 50 ; becaufe the fundamental bafs, by mov- 
ing nril a third and then one or more fifth?, in the triple pro- 
portion, leaves us in no kind of fufpence as to the mutation 
of the leak ; but a motion of two greater, or two lefs, thirds 
in iucceffion throws all the obfeurity that is poffible on the 
mutation, and leaves us in a painful uncertainty, till it is fuc- 
ceeded by the triple proportion to determine the icale. 



The fame obfervations may be made on the fee on d diagram, 
PL xxvi, where the motion of the fundamental bafs from 
C 4?, to E 60 and A 20, or from 48, to 60 and B 180, is 
very good, and leaves us in no doubt with refpeft to the fcale; 
but it is not (o from 48, to 60 and G$ 300, in which the 
motion of two major thirds in fucceffion in the bafs makes fo 
great an alteration in the ratios of the intervals, as cannot be 
admitted, unlefs on fome very extraordinary occafion, to fup- 
port a particular fentiment, in which reafon has little to-do in 

the government of the paffions, 

The motion from F 16 to C $ 100 5 or, which is the fame, 
from F, root 1. to C£ 25, or from A, root 5, toE#, root 125, 

is equally exceptionable with the former ; becaufe in this cafe the 
fundamental bafs mo\es an interval, conMing of two major thirds, 

in the ratio of —• 



As it feems contrary to the quintuple proportion to move 

a fundamental bafs a minor third, it is therefore neceffary 
btfore we proceed to exp^in the nature of this motion. 



The 
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The change of harmonics in the triple proportion, as from 
1 to 3, or from 3 to 9, has been always attended with a liga- 
ture, or one found common to both roots ,♦ agreeably to the 
rule which Euclid (p. 21) has laid down to be obierved in 
the mutations. 



This will appear at PI. xxv, in which the fundamental 
bafs of root 9, which is D 2 1 6, may move a minor third to 
F 90, which, in the quintuple, is the product of the bafs A 72 
at root 3 ; for in this change we have one, or, if we pleafe, 
two founds that are common. But if A 72, at root 3, fhould 
move to B \) 270, the product of root 9, we have no ligature 
or common found attending the change \ and therefore it ap- 
pears that there is no communication between 72 and 270, 
without firft moving to F 90, the product of 72. 

Hence we have a pofitive law, which forbids a fundamental 
bafs to move a femitone, in like manner as before to move a 
tone major 9, 8, in the triple progreffion. 

The fame rules muft be obferved in the fecond diagram, 
PI. xxvi ♦ where G 144 may move to E 60 ; but C48 cannot 

move to B i$o, for the reafon before given, not having a com- 
mon found. 



Thus it appears that the motion of a minor third in the 

fundamental bafs has its original in the quintuple proportion, 

as well as the major third ; and the laws which govern one, 
are equally applicable to the other, 

Thefe 
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Thefe and the preceeding tables of the firft and fecond 
diagram contain all the various fpecies of intervals, both ra- 
tional and irrational ; for by uniting the arithmetic with the 
triple proportion, and foraetimes with the quintuple, the fcale 
or tone is perfected , as well as the mutations proper for every 
mode. 



We have alio not only two fcales with minor and major 
thirds, peculiar to one or more flat or fharp diefes, but the two 
natural fcales with different fpecies of thirds. 



Each fcale is the product of any three next terms ; and the 
fecond, or mean term, is the tone or principal found of that 
fcale. The relative fcales, connected with the principal one, 
are regulated bv the increafe or decreafe of one diefis more or 

leis than what completed the firft propofed fcale j whereby three- 
minor and three major fcales may be ufed in every mode. But 
thefe five auxiliary fcales make no alteration in the name of the 
mode, which is notwith (landing diftinguifhed by that of the 
principal tone of the fcale firft taken. - t Thus if we take any three 
next terms, as G 9, D 27, A 81, which may reprefent as many 
principal tones of as many different fcales, the fecond or mean 

term 27 is that which governs the whole, and gives its name 
to the mode. And agreeably to what \vas 'obferved before of 
the increafe or decreafe of the numbers of diefes, 27 has two, 
Si has three, arwi 9 has only one diefis j and as the formation 
of two leaks of a different kind depends on the fame number 
of diefes, we have fix fcales in the whole, which complete the 



mode and all its mutations 



But 



* 
i 
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But as an example on this fubjedl will better be underftood, 
I have, at PL xxvu, extracted from the firft diagram, PI. 
xxv, three roots proper to form three fcales, as at fig. i, in 
which the principal tone of each is in the proportion of 9, 27, 
or 81, with a minor third to each; and if confideredasa mode, 
the fcale which governs it is the fecond or mean term 27, 
which, to be perfect, requires two diefes, with three at root 
81, and one only at root 9. 



Oppofite to thefe, at fig. 2, are the roots of three more 
fcales, in the fame proportion of 9, 27, 8r, notwithftanding 
they are exprefled by large numbers. 

Each of thefe has major thirds, and the fame number of 
diefes with thofe which are parallel with them, to form their 

different fcales. Thus G 27, a minor third, with two diefes, 
and B \) 270, with two diefes a major third, correfpond in 
like manner with each other, as does D 9 with F 90, or C 8i 
with E j) 810. 

The pitch of the principal tone of the mode may be at 
G 27, with a minor third, or at B [^ 270, with a major thirds 
and the other five fcales are the auxiliaries 5 and the whole 
being regulated by the number of diefes, forms one mode only, 
according to the doclrlne of the ancients* 

From this explanation of the geometric proportion in the 
ratio of 3, ic appears to be an univerfal lending principle in a 
theory of harmonics, and extends its powers through every 
effential part. 

Thus 
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Thus the three terms of every fcale or tetrachord, the three 
firfr tetrachords of the Grecian diagram conjoined, or, which 
is the lame thing, the three principal fcales in the fame kind 
of ever}- mode, are formed by thefe proportions, Betides which, 
the three hexachords of Guido, the moll, the natural, and the 
quadro, together with the three cliffs of the moderns, F, C, 
and G, the order alio and fucceffion of the flat and fliarp 
diefes are governed and regulated by the fame geometric pro- 
portion in the ratio of 3 ; and as the two Grecian diagrams 
have already been found throughout in the fame ratio, there 
can be no doubt of the confummate knowledge which the 
Greeks had of Muiic as a fcience, and of Harmony ; without 
which a progretlion in the ratio of 3 could be of little or 



no ufe. 



SECTION V. 



OF THE MUTATIONS, 



The Mutations (before fully explained according to the 
directions given by Euclid) may be reduced to the five fol- 
lowing rules : 



I. A mutation, or change from one fcale to another, may 
be a fifth higher or lower j that is, from 27 to 8 1 , or the con- 
trary j or from 27 to 9, and the contrary. See PI. xxvii, 

A- 

fig. 1 and 3. 



II. A third higher or lower, which will be from the minor 



to the major fcale, or the contrary. 



Ill, A 
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I 

III, A diflbnant mutation may be by riling or -falling a 
tone 9, 8, which is done by moving from 9 to 8 1, or the 
contrary. 

IV. A mutation is made by changing the genius of a fcale ; 
as from D with one flat to D with two fharps, or the con- 
trary. 



V. By a change of the mode ; when the firft movement is 
in one mode, and a fecond movement fucceeds in another, 
which fometimes bears a relation to the firft, and at other- 
times none at all.— Instances of this are to be met with in 
many Cantatas, Recitatives, &c. 



SECTION VI. 
OF DISCORDS. 

The motion of the fundamental bafs having been determined 
by the triple and quintuple proportion, and their feveral con- 
cords difcovered by the arithmetic feries, it remains to confider 
the origin of difcords, their different fpecies, and how they 
become an effential part of harmonics. 

The ancient writers, in treating of difcords, have paffed 
rather too (lightly over a fubjeft of fo great importance. 



Ariftoxenus, in his divifion of intervals, fays, (p. 16) "The 
" firft divifion of intervals is that by which they differ from 

" among themfelves in magnitude." 

Y " The 
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** The fecond, that by which the confonant differ from 
" the diflbnant 5 " (p. 45) and yet he gives no other rule of 
dirTonance, or difcord, than the difference between diapente and 

diateffaron, which is a tone major 9, 8. 

Euclid, in his divifion of intervals, (which I have before 
taken notice of) fays, (p. 8) that " The confonant intervals- 

<c differ from the diffonant " and that " the latter are placed 
*« between the former " and then proceeds to tell us, that 
" confonance is a mixture of founds differing in acutenefs and 
ts gravity, but that diffonance, on the contrary, refufing to mix, 
*< hurts the ear with harfhnefs." 



From a writer of Euclid's eminence more might have been 

expecled, efpecially as Ariftoxenus had faid fo little on the 

fubjedt. 



Nicomachus comes nearer the point 5 for he tells us (p. 11, 

&c.) that Pythagoras, in pafling by a fmith's fhop, heard dif- 
ferent founds, from tne ftriking of hammers on an anvil, which 
engaged his attention fo much as to put him upon trying fome 

experiments, to difcover the exaft relation thofe founds had to 

each other : and after different trials of the weights, he pro- 
ceeded to try fome experiments with firings, and difcovered 

the proportions of 6, 8, 9, 12; and by comparing either of 

the extreme with either of the mean proportions, as 6, 8, ~ 

■ 

rt 2 A ** 

~y or 6, 9, = ;, or 12, 9, = ~ % and 12, 8, = ~% he difcover- 
ed the diateiiaron and diapente in their true ratios, and alfo thedia- 

pafon from the two extremes, 6, 1 2, — - : but with refpedt to 

the 
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the mean proportions 9, 8, he found no agreement in their re- 
lation, and therefore pronounced them dilcord;. and by inferting 
the feveral degrees of found between 6, 8,9, 12, he difcovered 

the diatonic gender, compofed of two tetrachords disjoined, 

equal to the fyftem of diapafon, 

■ 

What ufe Pythagoras made of this difcovery we are not in- 
formed, for Nicomachus, who wrote this little manuel in a hurry 
to oblige a lady, excufes himfeif from being more particular 
by the fhortnefs of the time, but promifes to treat every part 

more at large in his Commentaries ; however as no fuch book 
has come down to us, we mull" be fatisfied with what is now 
before us. 

■Hi 

This account' of Pythagoras has been objected to by many 
writers ; but as the numbers and their ratio correfpond with 
the different lengths of firings and their vibrations, it is fuffi- 
ciently fatisfaclory on the prefent occafion. 

In examining thefe proportions 6, 8, 9, 12, we find, 

1 . That by reducing thefe numbers to their loweft denomi- 
nation we difcover the three roots or fundamental bafTes, I, 3, 
9, See the two firft columns in Pi. xxvni and xxix. 

2. That by applying the arithmetic feries to each of thefe 

three terms, the fyftem of the tetrachord and the fcale have al- 
ready been formed in each diagram. PL xxir. 

3. That the character of a principal found or generator has 

been difcovered in the mean or middle term, by the application 

Y 2 -of 
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of the two firft original principles of the different lengths and 
their vibrations. See PI. xn j in which, the fifth above and 
fifth below unity are in the ratio of 3, which anfwers to the 
ieriei, 1, 3, 9. 

4. The fifth, being thus generated by either of thefe principles, 
difcovers its union, as a principal harmonic found with every 
fundamental bafs, whether it has a confonant or a duTonant com- 
bination applied to it. 



5. It has before been obferved that the two produces of 3, a 
generator, 1, 9, or 9, f, cannot fuccced to each other as fun- 
damental balTes ; but this does not prevent their being united in 
harmonic combination; efpecially if by this method the differ- 
ent i pedes of dil cords are formed, agreeably to the obfervations 
made by Ariftoxenu?, Euclid, and Pythagoras. 



The firft lays, that "a difcord is the difference between 
diateffaron and diapente ; " which correfponds with the 9, 8, of 
Pythagoras 3 and Euclid fays, " that the difcord is placed be- 
tween the concords;" in like manner 9, 8, is placed by Pytha- 
goras between the cencords, 6, 8, 9, 12. But Euclid proceeds 
further, and fays " the difcord s will not mix like the con- 
cords j" Pythagoras removes this objection, by combining the 
difcord with other founds that will mix ; of which the fifth, as 
was cbferved before, mull always be one, as appears in this Py- 
thagorean combination, 6, 8, 9, 12. 



That this and other diiibnant combinations, difcovered by the 
union cf the firft and third terms, 1, 9, or 8, 9, may be better 

underftood, 
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underftood, I have placed them in the two PL xxvm and 
xxix. 



The firfl: is agreable to the different lengths of firings, 
the fecond to their vibrations ; and as the fperies of difcords are 
the farrie in both, fo the obfervations, which I {hall make on 
one, may be applied to the other, except the difference which 
is found between the minor and major third ; which will be 
taken notice of in its proper place. 

The firfl column in PI. xxix has the three terms, or funda- 
mental bafTes, I, 3, 9. 

The fecond has the Pythagorean numbers 6, 8, 9, 12. 

The third has the harmonics to the three terms. 

The fourth column has a difcord, which is the fufpenfion of 
the fourth formed on C, a fundamental bafs, to which F is a 
fourth, and is a difcord to G, a fifth to the root C. 



In the fifth column is another difcord, viz. the fufpenfion 
of the ninth, formed on F, a fundamental bafs, to which A 
is a third major, C a fifth, G a ninth and a difcord to the 
root. 

The fixth column is a third term compounded, having a 

minor feventh to G, a fundamental bafs, to which B is a major 
third, D a fifth, and F the difcord is a minor feventh, and 
forms the compounded harmonics of the third term. 



The 
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9 - The feventh column is a double compound, having a ninth 

ninjor or minor to G, a fundamental bafs, to which B is ajnajor 

third, D a fifth, F a feventh, and A tj, or fo a difcord and 

a double compounded third term, as' in. the firfl: diagram 

the feventh column is a double compounded fourth term. 
Thus, by the union of the firfl: and .third terms, I, g, or 
8, 9, theft three fpecies of difcords are formed, and fupported 
by their different fundamental baffes, and their fifths. 

The additional harmonic powers, which thefe three terms, 
or fundamental baffes, acquire by the application of the dif- 
cords, contribute very much to diftinguifh their different cha- 
racters, by which their fucceffion is eafily difcovered ; as for 
example; 

The firft term from its fituation, is incapable of receiving 

any other difcord than the fufpenfion of the ninth. 

The fecond term may have either of the fufpenfion s, but 

not the minor feventh. 

The third term has more extenfive powers than the other 
two ; for befides the fufpenfion of the four ill, or the ninth, it 
can receive the minor feventh and major third, which is peculiar 
to that term only, as will be explained in page 168. 

Hence we may obferve, that when Pythagoras determined 8, 
o, to be difcord, he could not, as many have imagined, intend 
a mere fucceltion of founds 5 (for then the tetrachord and other 
perfect fyflems muff have been a fuccefiion of difcords ;) but 
on the contrary, a combination with otl^er founds. For 
if we confide:-, that all communication is cut off between 

the 
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the firft and third term, I, 9, as fundamental baflcs, it feems 

as if their union was ' refer ved to be exerted in a frefl* creation 

of harmonics, and to give new and diftinct characters to the 
three terms. 

Having explained the difcords in PI. xxix, I fliall now 
compare them with thofe in PL xxviii. 

The fir ft five columns are the fame, except that minor thirds 
are next the fundamental bafs; but the iixth column hi each 

being compared difcovcrs a difference of very great confluence 

to them otion of the fundamental bafs. 

Each contains a feventh and a difcord ; the firft has been 

found to have a major third, but the other on the contrary has 

a minor third next the fundamental. Thefe difcords, when 

compared with their refpe&ive fundamental banes, are found m 

the fame ratio; but when compared with the other harmonic 
parts are very "different-. Thus, 

PL xxix, from E to D, is a minor 7th in the ratio of 16,. 9. 

PL xxviii, from G to F, is alfo a minor 7th in the ratio of 
9, 16. 

PL xxix, from G to D, is a 5th deficient by a comma =40, 27. 

PL xxviii, B to F, is a femidiapente or imperfedl 5, = 45, 64. 

PL xxix, from B to D, is a minor 3d deficient by a comma, 
5= 32, 27. 

PL xxviii, from D to F, is alfo a minor 3d deficient by a com- 



ma, = 27, 32 



In 
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In comparing the ieventh with the bafles and their harmonics, 
we dncover no other difference than that which ariies from the 
two ipecies of thirds to the fundamental baffes \ for thefe thirds, 
when compared with the fevenths, give two fpecies of fifths, 
which is confirmed by adding each fpecies of third to its par- 
ticular fifth, and the product is the ratio of the feventhj 

- -- =—3 alio I" {-—=—* 

However imperfect thefe fifths, as well as the deficient 
thirds may appear at firft fight, yet as they are occafioned by the 
addition of a new harmonic, to which the others are compared, 
they cannot be objected to, not only becaufe the whole combi- 
nation is ex trailed from the fcale, which admits of no found 
that is not a product of the three terms, but alio becaufe each 
interval in the whole combination, when compared with the 
fundamental bafks, is in its true ratio* 

Kence it appears tint all harmonics, whether fimple or 
compound, are not to be questioned as to their mutual relations, 
provided they are true to the fundamental bafs, whofe powers 
they are intended toencreafe, by fupporting its operations. 

This will appear very evident in the diftincl characters of 
thefe two fevenihs, which I (hall explain in their turn : but as 
that with a major 3d, PL xxix, has fomething very interefting 
in its ccmroluion, I (hall be^in with that firft. 

This fwventh is compofed of three fpecies of thirds, from 
G to B, B to D, and D to F, in the following ratios; 



\ > 

i 
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The D, and the F, which make the deficient third by a 
comma, are not only original founds in the fcale, but are alio 
found in the geometric progreffion, r, 3, 9, 27, and therefore 
are fixed and unalterable, whether they appear as fundamental 
bafles, or harmonics. 

The active principle of the femitone major has already been 
obferved in the formation of the tetrachord, PI. vn, Fig, 2 
and 4, which isconftantly formed, . when the bafs moves in the 
ratio of j j and as there are two fern i tones in every fcale, one of 
which attends the bafs, from 1 to 3, and from 3 to 9, or the 
contrary ; fo, in this compounded harmonic, now under confi- 
deration, thefe two femitones move in a contrary direction, when 
the bafs moves from 9 to 3. Thus the major third to 9 afcends 
a femitone major to the octave 3, the fecond term; and the 
difcord, or minor feventh, defcends a femitone major into the 
third, to root 3, the fecond term. 

From the motion of thefe two femitones, we may obferve 
two things of equal importance : 

1. That all original difcords muft be confidered as minor 
founds, and muft defcend to the next degree to be refolved. 



2. That as the major third afcended, fo in like manner 
all major founds muft afcend to the next degree, and cannot 
defcend without changing the fcale by introducing a new 

term. 



Z From 
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From this natural motion in the minor and major founds, we 
ere condu&ed with the greateit certainty to the fecond term, or 
pinch si generator ; as if by its powerful attraction it drew, and 
refolved ever}" found to itfelf, in order to finifh the phrafe with 

the moft perfect termination. 



From the vaft variety found in harmonics, we may have as 

many baffes as there are notes or letters in the combination. 
Thus this mir.or feventh, by changing the position from G, B, 
D, F, to B, D, F, G, or D, F, G, B, or to F, G, B, and 
D, forms other harmonics; but the firft only is fundamental ; 
and the other difcords, which proceed from thefe inverfions, are 
formed by the different poll t ions of the relative baffes, and dif- 
tinguifhed by particular figures placed over each, to Aiew their 
relation to the fundamental bafs. 



Thefe different baffes diversify the proportions; and by 
; lacing the fame thing in a variety of forms, the firft impref- 
llon is changed to others no lefs characleriftic and entertaining. 
Thus G, the fundamental, may rife a major third to B with 

a fisth and imperfect fifth, -h; or to D, a fifth above, with a 
compound fixth, 61 or, to F, a feventh above with a major 

fourth, or tritonus, and a fecond, —* 



Thefe trsnfpofitions of the original combination do not al- 
ter the nature of the difcord at F, or the major found at B, 

fince in ever; petition the F mud defcend to the next de- 
cree to hereiblved, and the B raufl afcend a femitone at the 

inflant 
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inftant the bafs moves from 9, the third term, to 3, the 
fecond. 



Hence we difcover the difference between an original dif- 

cord and others which are accidental; for if we take away the 
minor feventh F, we remove at the fame time all the accidental 
difcords, viz. the femidiapente or imperfect fifth, the fourth 

or tritonus, the fecond, and the deficient third, 32, 27; and 
the fimple harmonics only remain, as at firft, in their moil per- 
fect form. 



I mud obferve that as melody depends fo much on a diatonic 
fucceffion of founds, which have been di (covered to be the im- 
mediate products of the fundamental baifes, it appears here, that 
by the afMance of this minor feventh, we have a fyftem formed 
by a communication from the octave of the third term to its fe- 
venth or minor found, which proceeds to the third of the fecond 
term, as thus, G, F, E, 

This fucceffion is not only very agreeable in itfelf, but gives 
a character to the feventh, which cannot be allowed to either of 
the fufpenfions, the ninth or the fourth ,• that is, this feventh 
may be ufed without being prepared, though, like the other 
two difcords, it muft be refolved by defcending to the next 
degree. 

I have thus explained the moft remarkable parts of thefe 
combinations, by which the" character of an original difcord is 

diftinguifhed from thofe that are accidental ,- together with the 

Z 2 active 
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active principles of the two femitones, which direct the motions 
of the minor and major founds, fo as to determine the motions 
of the original, as well as the accidental, difcords in their dif- 
ferent pofitions ; by which we are conducted to the fecond term, 
cr principal generator, and its harmonics, which are the feveral 
points to which thefe motions are directed, as the final or perfect 

repofe. 



Thus the lame laws, which inftrutl us in the formation of the 
mafs of harmon) r , leach us alio how to give it life and motion-; 
and if we attend to the feveral imprefiions made on our ear, by 

this diffonant combination, tranfpofed to different pofitions, we 

difcover that our expectation of the fucceeding fecond term al- 
moll anticipates the change, and conduces the ear to its effect. 



Nothing can be more pleafing to a curious and intelligent 
mind, than to difcover the mutual agreement between the laws 
of icience, and thole dictated by our own feelings ; to be able to 
account for those charming and agreeable ideas railed in the mind 
by the powers of harmony, and to reconcile them by principles 
the moil rational and natural. 



I fhdi new examine the other feventh, E, G, B, D, in 
thehxth column, PI. xxviii, in order to difcover by its motion 
il-e term that fucceeds to it. 



The ratics cf the feveral intervals, which form this combi- 
nation, have already been mentioned, in comparing them with 
thofe of the third term, and the only difference appears to arife 
;R.-m the two fptcies cf thirds next to the fundamental bais, 

The 
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The feventh, like the other, muft defcend to be refolved : 
but the minor third has no motion like the former, but muft con- 
tinue a ligature at the time of the refolution, when the funda- 
mental bafs defcends a fifth, by which another feventh is 
formed. This indeed changes the pofition of the harmonics, 
but with refpecT: to the fundamental bafs, they ft and in the 
fame relation as before, and will continue the fame fo long as the 
bafs defcends a fifth, at the time of the refolution, which moves 

into a minor third. 



Now in a progreffion like this, where nothing is conclu- 
five, and where even the fcale is not always known, fome ef- 

fential alteration in the harmonics to make them more decifive, 
by bringing us nearer to the fecond term, is abfolutely necefliry ; 
and as a major found is the only one difcovered proper to produce 
this alteration, the 1 aft feventh muft be refolved into a femitone 
major; by which means we have a major, third to the fucceeding 
bafs a fifth lower, which gives us the third term. 

Thefe harmonic's of the third term bring us home to the 

fecond term, by the next motion of the fundamental bafs a fifth 
lower. 

Thus by the motion of this feventh, we not only difcover the 
term that fucceeds to it, but alfo its chara&cr, for as it is ante- 
cedent to the third term in the fame manner as the third is to 
the fecond, it muft therefore be a fourth term. 



From this additional term, we have two forts of comparifons 



in the ratio of 3. 



The 
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The firiiis, as the rlrfl terra is to the fecond, fo is the fecond 

to the third, which terminates in an imperfect repofe, with the 

fimple harmonics on the third term. 

A- 

The other is, as the fourth term is to the third, fo is the 

fecond, which finishes and completes the final or perfect re- 
pole. 

The progreffion of the fourth term may be continued in 
one fcale, or may move into any other agreeably to the nature of 
the mutations,- but mult finally be refolved into the third term, 
which is decifive with refpedt to the fcale, by being conftamly 

fucceeded bv the fecond term. 



It appears therefore, that the lengthening of the phrafe is 
the conlequence of the ufe of the fourth term, and in proportion 
to their number will be the length of the phrafe: for as no pro- 
gretTion can be formed by either of the three terms in the fcale, 
it is ablblutely neceilary to find that power placed ibme where, 
no: only for the fake of the phrafe, but alio to vary the fenti- 

rnent, by combinations lefs perfect, and lefs conclufive, than 
the others: all of which are found in the fourth term only, 
bv bein^ farther removed from the fecond term. 



^ r- *v : r 



s this fourth term, like the former, is a compounded har- 
monic, it has alio four poGtions. Thus E, G, B, D, a 

feventh, or G, B, D, E, a fixth and fifth -< or B, D, 
E, G. a fourth and third r> or D, E, G, and B, a fecond 






In 
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*» 



In all thefe pofitions D is the difcord, and muft defcend to 

V 

the next degree to be refolved j and if it moves a tone, it forms 
another fourth term, but if it defcends a femitone, it forms a 

third term on a bafs or root, a fifth lower. 



As the ratios of all compound harmonics are formed from the 
products of the three firft terms differently combined, fo thofe 
of the fourth term muft vary, according to the part of the fcale 
from whence they are taken ; for as no other founds can be ad- 
mitted into their compofition, the formation of the fcale is of 
thegreateft importance in a theory of harmonics* 

This difcord of the fourth term is fometimes ufed in a de- 
fcending fyftem, without being prepared, as was before obferved 
of the difcord on the third term; but like that it muft be re- 
folved. 



From the many obfervations made on the third and fourth 
terms, it does not appear that their diftinft characters are occa- 
fioned by the feventh, when coniidered (imply as a difcord, but ' 
from its being united with a major or minor third. 



It is from this union that the fame fpecies of difcord difcovers 

a much greater and more interefting variety of revolutions in 

harmonics than either of the fufpenfions; and as the feventh is 

fo immediately concerned in all thefe operations, that even the 

fundamental bafs is limited to defcend a fifth, and fometimes a 

third, at the time of its refolution, and as the motion of the 

harmonics are regulated by the fame caufe, it follows that the 

feventh 
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/ 



fevcnth, from its extraordinary powers, muft be confide red as 

xhtfrjt fpecies of difcord. 

From this firft fpecies we have difcovered a new term, which, 
by the great influence of the fecond term in ever)' f&le, is placed 

as antecedent to the third term. 



This difpofition determines it to be a fourth term, dependent 
in its reiblution on the third -, in the fame manner as the third is 
on the fecond term. It appears therefore that, by the different 
applications of this firfl fpecies of difcord, and by attending to 

the motion and character of the fundamental bafs, the harmonic 

powers are greatly encreafed. 

Hence we have the Gmple and compounded harmonics li- 
mited to the different baffes to which they belong : and if the 
fame faithful guide continues to govern and direct the future 
operations, the double compounded harmonics will be difco- 
vered, and finim the characters of the third and fourth terms : as 

appears in the feventh column of PI. xxvm, and xxix. 

In this theory the motions of the fundamental baffes are li- 
mited to that of alee n ding or defcending a fifth, and fometimes 

a third ; but there is no initance of their moving a tone, or fe- 
mitone : from whence the true character of the melody is pre- 
ferved in its natural motion of tones and femi tones, whilft that 

oi the fundamental bafs demands a more mafculine modulation. 



Therefore as long as no other harmonics are admitted, but 
fuels ?.s depend en the motion, and are the prcdu^s, of the fun- 
damental 
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damental baffes, fo long will thefe two oppofite characlers be 
preferved, namely, the fyftematic motion for melodies, and the 
diaftematic for the fundamental baffes, 



SECTION VII. 



Of the double compounded Third and Fourth TERMS, 



It has been explained before that the formation either of 

the fimple or compounded harmonics is a compofition of thirdSj 

in an afcending direction from a given found or fundamental 

bafs. Thus as the fimple harmonics are a combination of two 

fpecies of thirds, fo another third of either fpecies being added to 

them forms the compound, or difcord of the feventh ; or, as 
before explained, the third or fourth term. 

If therefore we advance one ftep further on the fame princi- 
ples, and add another third to the former, we fhall difcover the 
utmoft limits of harmonic combination in the double compounded 
third or fourth term. This harmonic confifts of a third of either 
fpecies, according to the term to which it is applied ; of a fifth, 
a feventh, and a ninth, either major or minor, agreeably to the 
fcale, and the relation that the combination has to the fecond 

term. 



As this combination, from the variety of its propor- 
tions, is one of the moft diffonant, and at the fame time 
the moft proper for the darker {hades of mufical compofition, it 

cannot be unworthy of a particular confideration j efpecially as no 

A a fuch 



i 7 8 THE THEORY Part If. 



/ 



fuch combination has yet appeared in any theory that I have 
teen, occasioned by an opinion, that the perfection of the dia- 
pafon is fuch, as to contain all other intervals within itfelf, and 
that whatever exceeds it, is only a repetition, at the diftance of 

an octave, of what exifted before, by which all fimple intervals 

are made compound by the addition of their octaves. 

This reaibn, however fpecious, when applied to a fimple 
melody, or a finale fucceilion of founds, cannot be admitted 
withrefpect to combination, which depends on other principles, 

drawn from the character and motion of the fundamental bafs. 
But that I may not advance any thing new, in fo efiential a part of 
harmonics as this is, without fupporting it by the moft unde- 
niable evidence, I (hall for this purpofe feleft from this theory 

the following rules.. 



1. That the whole powers of harmonics are conducted by 
fiur icrmi. 

2. That the three firft are primary fundamental baffes 
with perfect fifths, and generate their own harmonics, from 
which the fcale is formed, and all other combinations peculiar 

to it. 



3. That the fourth term has nothing original in its com- 

pouticn, but is formed from the products of the three firft 
terms, and as its communication with the fecond term is cut off 
by the third term, it therefore frauds as a fecond ary fundamental 
hats, of an inferior character to the third term, to which it muft 
descend a fifth. 

4* That 
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4. That the motion of thefe four terms in one fcale is 
limited to the triple and quintuple proportion; but. in no in- 

ftance admits of any other, either in the ratio of 9, 8, tone 
major, or 1 6, 15, femitone major. 



5. That the third and fourth terms may have com- 
pounded, or double compounded, harmonics ; from which the 
firft and fecond terms are excluded. 



6. That the firft and third terms only have an 'immediate 
communication with the fecond, 



How far thefe rules will agree with the doctrine of keeping 
all harmonics in their firft and moft fimple po/itions within the 

limits of the diapafon, remains now to be examined. 



The extreme flat feventh, and imperfect fifth, or 
femidiapente, with a minor third, form the combination 
Bb t , D, F, A[}, (PI. xxix. ) which now comes under 
con (Mention, in order to difcover its character as a funda- 
mental bafs. 



The only found in the whole fcale, on which thefe har- 
monics can be formed, is the major found, which is a product 
of the third term, and an imperfect concord of a third major. 
Now if this major found can fupport the character of a fun- 
damental bafs, all harmonic combination will be confined to the 
limits of the diapafon ; but if on the contrary it is found to 
have no one requifite proper for this character, the double 

A a 2 com- 
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compounded harmonic mull be eftablifhed as the true and 
original combination. 



It is determined by the firft rule, that all harmonic combn 
nation is formed on four terms j therefore, if this major found 

could be fuppofcd to be one of the firft three primary bafTes, it 

mull have a perfect fifth, according to the fecond rule ; which, 
we find it has not : and if it is a fourth term, it cannot move 
to the fecond term, agreeably to the third and fixth rule ; and 
if incapable of this motion as a fourth terra, its two minor dif- 
cords cannot be refolved by any other motion. Hence we dif- 
cover that a major found cannot be a fundamental bafs, becaufe 
its motion of a femitone major, 16, 15, is abfolutely contrary to 
the fourth rule, as well as the whole theory, which limits the 

motions of the fundamental bafs, to the triple and quintuple 

proportion only. 



We may conclude from the fifth rule, that this combination 

is a part of a double compound ; and as it has no other motion. 
in the lame fcale, but into the fecond term, it can be derived 
from no other than a third term double compounded, agree- 
ably to the fixth rule. 



Th 



damental bafs, exceed the limits of the diapafon, by a femitoner 
in a minor fcale, and in a major fcale by a tone. 



From thefe obfervations the firft idea of a difcord is pre- 
ferred, which had its original- form in the union of the firft and 

third 
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third terms j to which is now added the harmonic Aird of the 
firft term, not by any arbitrary will of our own, but by a necef- 
fity, which the motion of the fundamental bafs obliges us to 
comply with. 



The extreme flat feventh and imperfeft fifth being found aa 
parts of a double compound, peculiar to the third term, it may 
not be improper to give one example of their formation. In 
PI. xxv, root 5, C 30, El), G, are the fimple harmonics of 
the third term, to which the firft term B j^, 270, and its minor 
third, D [>, 225, are added, which are taken from the quintuple 
of root 9, the firft term in the triple •> and the whole forms a 
double compounded harmonic on the third term ; when the 
bafs moves to F 90, the fecond term, the two minor dis- 
cords are refolved, and the major found E rifes a femitone, by 

which the harmonics of the fecond term are completed. 



Alfoat PL xxvi, the quintuple of root 9, B 180, D#, F#, 
a third term, is by the addition of A, C, taken from the 
quintuple of root 1, the firft term, formed into a double com- 
pounded third term. But as its motion to the fecond, at the 

# 

quintuple of root 3, together with the refolution of its two dif- 
cords, and the afcending of the major found, are the fame as 
above, they need not be repeated. 

From the fame example- taken from each of the diagrams we 
difcover how the combination of harmonic founds and their fe- 
veral relations depend on the fundamental bafs ; that by 
its animating powers they receive life and motion; that the 
characler of a third term double compounded is eftablifhed, in 

preference 
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preference to a major found, which has no other motion than a 
femitone ; which, for this and other reafons before given, can 
never be a fundamental bafs. 

There are two inftances in which this combination defervej 

our particular notice. 

The firftis withreipecl to the motion of the femitone major. 
The active principle of this interval was firft difcovered in 
the harmonics of i to 3, or from 3 to 9, and the contrary j in 
which one femitone was formed by the change of each of thefe 
harmonics ; but when the third term was compofed of its minor 
feventh, we had two femitones formed by its motion into the 
fecond term ; the one from a minor found defcending, and the 
other from a major found afcending, as has been obferved be- 
fore. Bat in the prefent cafe, of a double compounded third 
term into the fecond, we have three femitones formed ; the flat 
ninth and minor feventh defcend a femitone as minor founds to 
he refolved, and the maior found afcends another femitone 
into the fecond term, or its odtave, which is the fame. 



The fecond inftanee relates to the fyflems, which make fo 
gre^t a part of the ancient harmonica. 

Thefe fyrtems are of different magnitudes ; but the lead mud 
co minute a minor or major third : which agrees with Euclid's 
definition, that " the kail fyfrcm contains more intervals than 
one," -p. 1. 1 



In moving therefore from the fecond to the third term twice, 
v.iihihririimple harmonics, we have a fvilem of diateffaron, or 



fou 



v 
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four founds in their next degrees in the melody, as E, D, C, B, 
beginning with the third of the fecond term* and ending with 
the third of the third term, fecond diagram. 

Syftem E, D, C, B. 
Roots C, G, C, G. 

If the third term is compounded with its minor feventh, we 
have a fyftem of fix degrees, from the eighth of the third term to 
the third of the fame term defcending, while the third term 
moves to the fecond term at the refolution of the feventh, and 
repeats the fame motion, till the whole is finifhed. 

Syftem G, F, E, D, C, B, 



Roots G 



, r, £, V, L, V.l 

, G, C, G, C, G.l 



But when the third term is double compounded, we have- a 
fyftem of kvcn. degrees, while the third term repeats its mo- 
tion to the iecond term, during which the fyftem defcends from 
the minor ninth of the third term to its third, which determines 
the largeft harmonic fyftem which can be formed on any two 
fundamental baffes. 

Syftem Afc, G, F, Ef>, D, C, B. 
Roots G, G, G, C, G, C, G. 

Thefe two laft remarks Ihew us the gradual increafe of the 
harmonic powers, from the fimple to the double compounded 
third term, by the modulation of the femitones, and the va- 
riety and extent of the fyftems.. 

The, 
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The obfervations made in the minor ninth, added to the 
third term, will in all refpe&s be the fame if the ninth is ma- 
jor; except, that in the resolution of the difcords of the laft 
two femitones only will be modulated, inftead of three, which 
are found in the former ; and that the iirft is formed from a 
fcale with a minor third, the latter from one with a ma- 
jor ; but their relation to the fecond term is the fame, becaufe 
each has a major third and perfect fifth to the fundamental 
bafs, without which, it can never ftand as a third term. 



Hence the relation that any combination has to the fecond 
term muft determine the character of the fundamental bafs ; for 

if there is no immediate communication with the fecond term, 
without firft moving to the third, we can be in no doubt of its 

being a fourth term. 



Thus if a double compounded harmonic has a minor third, 

it forms a double compounded fourth term, and as fuch leads 

us by the natural motion of its harmonics to a third term, 
agreeably to what has been obferved before; viz. that the im- 
pretTicn made on the mind by a fourth term, whether fwgly 
or doubly compounded, is fo undetermined, that we wait with 

?. kind of impatience, till relieved by the fucceeding third term, 

which discovers at once the fcale, the phrafe, the fecond term, 
and whatever elfe is neceffary for our information. 



The particular compofuion oi this double compounded har- 
monic, cr fourth term, is formed on the fame principles with 
the third term; with this difference only, that if the feventh is 
minor, the third muft be minor, and not major; but if the fe- 
venth 
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venth is major, (which can never happen to the third term,) 
the third muft alfo be major : as to the ninth, it may be a ma- 
jor, or a minor, third above the feventh, according to thefcale. 

The two difcords, the ninth and feventh, are frequently ufed 
on the fourth, or third term, without being prepared, bat ne- 
verthelefs muft be refolved : by defcending to their next degrees, 
the root or fundamental bafs in double compounded harmonics 
does not always appear, unlefs in compofitions of four, five, or 

fix parts; but its place is eafily difcovered by the motion of the 

harmonics. 



SECTION VIII. 



THE SECOND SPECIES OF DISCORD. 



The principles of the third and fourth terms being eftablilh- 

ed, and fupported by the motion of the fundamental bafs, the 

ninth, or jeeond Jpecies of dijeord, comes next to be difcovered. 

To underftand its genius and character it will be proper to 

explain two laws, to which this difcord, as a fufpenfion, is 
fubjecl. 

1. It muft be prepared. 2. It muft be refolved, 

By the preparing of a difcord is to be underftood, that 
the found ex ids as a concord one quantity of time, after which, 
by the motion of the fundamental bafs, the fame found becomes 
a difcord on the next quantity of time; and finally muft be re- 

B b folved 
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folved on the third quantity of time, by defcending to the next 

degree, either a tone or a fernitone. 



Thefe operations depend on certain diftin&ions, to be ob 
ferved In the divifions of time. 



There are various fpecies of mufical time, but the divifions 

of each are comprehended in two or three equal quantities in a 
bar, or their multiples. 

Thefe bars are diftinguifhed by a divifion of their equal 

parts into accented and unaccented. If a bar is compofed of 
iour equal quantities, the fir ft and third are accented ; the 

fecond and fourth are unaccented. If there are three quantities 

in a bar, the firft only is accented, and the other two are unaccented. 

The preparing of a difcord therefore muft be on the unac- 
cented part. 

The fame found continues, or is a ligature, and forms the 
difcord on the following accented part, after which it muft de- 
fend to be re folved on the fucceeding unaccented part, either a 
tone or a fernitone. 



Hence it appears, that all difcords, prepared and refolved , re- 
quire three quantities of time ; the firft quantity prepares the ear 
for its exillence on the fecond, and the third iatisfies the car by 

the fweetnefs of its refoh.tion. 



i 

This difcord, like the minor feventh, has its origin in the 

union of the firft end third terms; as may be ften at PI. xxvin, 

ill 



*> 
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in the fifth column, whereD is its fundamental bafs, withits perfect 
fifth and minor third ; and again, at PI. xxix, in the fifth co- 
lumn, where F is the fundamental bafs, with its perfect fifth 
and major third. 

As this difcord now ftands, we may obferve that the three 
terms are employed in its formation, and that the fecond term is 
placed a fifth from each of the extremes, to which a major or 
minor third to the fundamental bafs is added, which com- 
pletes its harmonics. 

The conftruclion of thefc two ninths is in all refpecls the 

fame, except the minor third to the fir ft, and the major to the 
fecond ; which not only makes this difcord proper for the two 
fcales, but alfo for the different parts of the fcales. 

By this we difcover, that though its original is on a primary 
fundamental bafs, yet it may exift on a fecondary fundamental 
bafs, and may therefore be applied not only to cither of the three 

terms, but alfo to a fourth term, if properly prepared and 
refolved. 

But as the character anc ^ genius of every difcord can only be 
difcovered by its motion and relation to the fecond term, it will 
be proper to compare this ninth with the- minor feventh, to en- 
able us to judge of its being a new fpecies of difcord. from 
its different preparations and refolutions, as well as from its mo- 
tion and relation to the fecond term. 

1 he ninth may be prepared by being a fifth, but not by being 

a third, to the fundamental bafs. 

B b 2 .Tha 
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The feventh is prepared by being a fifth or third to the fun- 
damental bafs. 

The fundamental bafs continues two quantities of time to 
receive the refolution of the ninth into the eighth. 

The fundamental bafs falls a fifth, or a third, to receive the re- 
folution of the feventh into the third, or eighth. 

The ninth may be applied to the firil term, and after its re- 
folution the fecond term may fucceed. 

The feventh cannot exift on a firit term, without changing: 

its chara&er to a fourth term, and being obliged to move to 
other fourth terms, before it can arrive at the fecond term. 

i 

The ninth may be applied to the fecond term without chang- 
ing its character, or the feale. 

The feventh cannot be applied to a fecond. term without 
changing both. 

The ninth muft always be prepared, unlefs united with the 
feventh, as a double compounded harmonic. 

The feventh is frequently- u fed in d.efcending lyitems without 

being prepared, 

Thefe differences between the two difcords muft be owned 
to be very great, more efpecially as the motion of the funda- 
mental bafs, its character, and relation to the fecond term, are 
fo particularly determined. 

This is the great objeft to which all harmonics rtiould be 

direSed; and unlefs fbnie dlftinftion marks the phrafe, the fea- 
timenf, and the diHance of the fundamental bafs,, which leads- 

us 
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us to the principal generator, or fecond term, our pkafure 

muft abate in proportion to the difficulties we have to en- 
counter. 



As all inverfions teach us to diver fify an original harmony, 

without deviating from the natural genius and character of the 

fundamental bafs, I would recommend a conftant attention to 

the fundamental bafs, its motion and harmonics, particularly 
thofe which precede any fpecies of difcord : the fame attention 
muft be paid to thofe which fucceed, and are the refolution of 
- the difcords ; for although thefe two fpecies of difcord, the 
feventh and the ninth, fhould each be prepared by a fundamental 

bafs defcending a fifth, yet, by an attention to the phrale, to the 
founds that move, and thofe which remain as ligatures, the 
fpecies of difcord will be eafily determined. For if the third 
to the fundamental, which prepares the difcord, is the ligature, 
we are furs the feventh is the difcord 5 but if the fifth of that 
fundamental bafs mould be the ligature, the fecond fpecies of 
difcord, or ninth, muft undoubtedly be applied. 

Hence the difcord is very early known by its preparation : 
as to its refolution, which is of fitch confequence to the phrale 
and the fucceeding harmonics, we can be under no difficulty, if 

we remember that the natural motion of all original difcords is to 

defcend a tone or femitonc, and ohferve the fituation of the 
ninth, which by being placed one degree above the eighth of 

the fundamental bafs, muft, by a kind of neceility, move to it- 

but the contrary of this is true with refpect to the feventh, 
which is placed a note under the octave of the fundamental 

bafs, to which it cannot afcend, but muft wait for another fun- 
damental bafs to be refolved into a third, 

I muft 
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I mud alfo obferve, that although the ninth is fometimes 
found on a fccondary fundamental bafs, yet it has a more na- 
tural connexion with the three primary, and for that reafon has 
a near relation to the fecond term. But it is not fo with this 
feventb, which, as it constitutes the principal chara&er of the 
fourth term, can never be otherwife applied, nor have any im- 
mediate relation to the fecond term. 



There is one obfervation more I muft make with refpeft to 

the ninth, which is, that there is no inftance of its being ap- 
plied, where we may not with propriety apply the fimple har- 
monics, if it were not to vary the fentiment, by employing a 

double quantity of time, This enables us to fufpend the ninth, 

by which means the fucceeding found arrives with a fweeter 
and more graceful effect. 

I hope therefore it will not be thought improper to difiin- 
guifh this difcord as the fecond fpecia, and to call it the 
fufpenfion of the ninth. From the many diftinctions made by 
comparing it with the feventh, if properly attended to, it muft 
be JnipoOVble to mi {lake it, either with rcipcc~t to its character, 

or the fimilitudc of the figuring, as applied to the relative baf&si 

for its preparation and rcfolotion on fundamental bafles are ib 

peculiar to itfeif, as to pievent any pofiibility of its being t.ken 

for any other diicord. 



S E C- 
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SECTION IX. 



THE THIRD SPECIES OF DISCORD, 



The Diateffaron, or perfect fourth, intended now for the 
third fpecies of difcord, has before been demonftrated as a per- 
fect concord in the ratio of 3, 4. 

How this duplicity of character can belong to the fame 

interval is the fubjedt of our prefent enquiry. 

It mud not be forgot, that the produces of the fir ft, fecond, 
and third terms, fixed and determined the place of every found, 
which formed the fcale, as well as all poilible combination of 
confonant founds ; and that neither of thefe three terms alone 
could extend its powers to the formation of difcord. 

Their Union therefore in part, or in the whole, became ab- 

folutely neceilary for the attainment of this great end ; and at 

the fame time demonftrates the perfection of a theory, which 

obliges us to draw every thing from its original principles. 

This has in part been already explained in the two firft fpe- 
cies of difcord?, where the firft term was added as a compound 
harmonic to the third term, and formed the minor feventh, or 
firft fpecies of difcord ; and by applying the third term, as har- 
monic to the firft, the fufpeniion of the ninth, or fecond 
fpecies of difcord was formed. 

From 
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From the fame original principles this third fpecies of dif- 
cord has its exiftence ; for by the union of the firft and 
third terms we have the fufpenfion of the fourth ; fee PI. 
XXVIII and %%%%% which, by being unitedwith the fifth to the 
fundamental half, and iubjecl to the laws before prefcribed to 

the fuipenfion of the ninth, mud therefore be prepared and re- 
ielvcd. 



The formation of this difcord depends on the motion of the 
fundamental half, with its finiple harmonics riling a fifth on an 
accented part of the bar. This motion not only prepares the 
difcord, but determines its combination to be an eighth, 

fifth j and fourth. 



Tht fourth is prepared by the eighth of the preceding fun- 
damental baii, and is fubilituted as a difcord in the preient com- 
bination, in lieu of tue third, on an accented part of a bar, for 

one Guantity of time, This fufpenfion of the fourth muft 
cefcend to the next degree, on the next unaccented part Gx the 
tar, to rcilore the thud to its natural place, and complete 
the urn pie harmonics, 



Th^i a fufpenuon appears to be only a power (fubjeft to 
certain c~::i* lion .) of preventing, or keeping back, the motion 

or cne lourvd :cr a time: at the expiration of which it is put into its 
iiaiur-i rla'A and then the harmonics are perfected- 



T!ji? rcwer, as applied to harmonics, contributes greatly to 
van* Ci'i :tr/.::iv;.'K, i/v ur<zH0S inrr three quantities of time 
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with the fufpenfion, when two only would have been fufncient 
without it. 



This confederation alone makes difcords neceflary, not only 
to diftinguifh the motion of the fundamental bafs, but alfo 
to mark the time, and enforce the expreffion of the harmo- 



nics, 



This fufpenfion, or third fpecies of difcord, is formed in 
each diagram; (fee PI. xxvm and xxix, column 4.) and may 
therefore be refolved into a minor or major third, by defcending 
a tone, or a fcmitone. 



Thefe two different refolutions will enable us to apply this 
difcord to a fourth term, as well as to a third and fecond ; but, 
from the nature of the fcale, it can never be applied to a firft 

term 5 for as that is the only fundamental bafs below the fecond 

term, and has no perfect fifth below, it cannot, confiftently 
with the fcale and its character of a firjl term, admit any other 
difcord but the fecond fpecies, or ninth. 



The fecond term is alfo limited to the fecond and third 
fpecies of difcords only ; viz. the ninth and fourth. But the 
third and fourth terms may receive either of the three fpecies 
of difcords \ and the firft fpecies may be either fmgly or doubly 
compounded, agreeably to the diftinft character of the third 
and fourth terms before defcribed. 

As thefe limitations of the difcords diftinguifli the different 
terms to which they are applied \ fo, by a comparifon of their 

C c preparations 
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preparations and refolutions, their kvctdl characters will be 
fumcienriy known to determine the relation of any fundamental 

bafs to the fecond term, or principal found. 



The 7" " ) ( 3 d , and the fundamental bafs defcends 5 . 

The 9*--^is prepared by as 5 : '\ andthefundamental bafs defcends 5. 



be ± A > 



The 4*" * * §"** and the fundamental bafs afcends 5. 

The 7 th ) fy, an( * ^ e fundamental bafs defcends 5. 

1 /* 1 -■* A I 

Theo : v ls . S3* 1 ", and the fundamental bafs continues. 

y ( into a) 

The-i'^J *«S > 2 nd the fundamental bafs continues, 

It has already been found, p. 17S, that a fundamental bafs 
preceding the third term a fifth higher, and defcending a fifth 
to it, mull be a fecondary fundamental bafs, or fourth term; 
fo, if feveral fundamental baifes precede the third term in this 
order of fifths, they mull all be deemed fo many fourth terms ; 
for as they have nothing in their compo/ition the lead conclu- 
five, either in relation to the phrafe, or principal generator, till 

the third term appears, and difcovers their remote relation to the 
fecond term, it follows, that the phrafe mud neceifarily be 

lengthened, according to the number of fourth terms prece- 
ding the third and fecond term, which determines the phrafe 
and the icale. 

This third fpecies of difcord having been explained, toge- 
ther with its preparation by an eighth, and the motion of the 
fundamental bafs afcending a fifth, I {hall next defcribe it 
when prepared by a feventh. This preparation may be made 
rv the feventh of a third or fourth term, by the fundamental 

bafs 
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bafs defcending a fifth, and may be refolved into a third, either 
major or minor, the bafs continuing on -, or may he refolved into 
another feventh if the root defcends a fifth, and will have the belt 
effect if on a third term, in order to proceed to the fecond term, 
on which it may exift as a fourth ; or it may be united with the 
whole harmonics of the third term, which will make a ninth 
a major feventh and fourth, and be refolved into the fimple 
harmony of the fecond term on the next quantity of time. 



The different pofitions of the harmonics of this third fpecies 
of difcord are many, but with refpecl to the figuring there 

can be only three; viz. *, i, l' y and, as was before obferved, 

4 z 4 

by a proper attention to the motion of the fundamental bafs 
that precedes this difcord, and difcovers its preparation by the 

fundamental bafs rifing five, there will be found fo great a dif- 
ference from a difcord prepared by one falling five, as muft 
remove every appearance of difficulty. 

From what has been above explained concerning the three 
fpecies of difcord, we find that they have received their original 
exigence from the union of the Jirjl and third terms; that by 
the motion of the fundamental bafs, which determines their 

preparations and refolutions, we diicover their true character, 

in what particulars they differ from each other, and their re- 
lation to the fecond term \ and that they are original, becaufe 
they comprehend all other diffonanccs whatever by their inver- 
fions, or the different pofitions of the harmonic baffes, without 
altering the rules before prefcribed for the motion of the fun- 
damental bafs. 

Cc 2 Before 
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Before I draw to a conclusion, I would take notice of one 
very g reat miftake made by modern theories, which, if 
they had determined the fad by the ratio, could not have 
efcaped them. We meet with it in Kircher's third book, page 
145, and in Zarlino, p2ge 363, in the third book of his Infti- 
tutioni ; the fame has been adopted by all fucceeding writers. 
What I mean is their defcription of the enharmonic gender. 

They have made thefirft interval in thetetrachord of the enhar- 
monic gender a femitone minor, as B, Bx, C, and E; inftead 
of the enharmonic dieiis, which is B, Cj>, Cl|, E. The de- 
ception of marking B with a tingle crois, inftead of a _double one, 
is equally exceptionable. By this miftake they have placed the 
enharmonic dieiis the fecond interval m the tetrachord, when it 
ought to have been the fir ft. But to prove this beyond a doubt, 
the tetrachord in queftion is in the firft diagram, in which there 
is no B c. See the harmonic tables, PI. xiv, where B 128 in 

y 1 

the triple, when compared with C [> in the quintuple progref- 
fion, root 2?, is the enharmonic dieiis in its true ratio ~ • 

to which if a femitone minor is added, * 5 % they will make a 

24' 

femitone major, and the refidue of the tetrachord will be a di- 
tcne, or third major, >, an imperfecl concord, not peculiar to 

the enharmonic, as the fame interval is found in the diatonic 

gender, in which the third minor is the incompofite interval, 

cr refidue of the chromatic gender. 
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The CONCLUSION. 

AVING confidered at large in the Firjl Part of this Work 
the Principles of the Grecian Doctrine of the Harmonica, 
as maintained by the Ariiloxenians, and in this Second Pan as fup- 
ported by the Pythagoreans, in the Doctrine of the Ratio, it may be 
ufeful to make a few fu miliary reflections on thefe two very ex- 
traordinary theories. — The former, maintained by Ariftoxenus, 
Euclid, and Bacchius Senior, cannot be examined with too 
great attention, as it abounds with whatever is curious and 
interefting to the fu eject. The order and difpofition of the 
feveral fyftems, particularly the tetrachord, from which the fcales 
are formed, together with the number of flat and {harp diefes, 
by which the minor and major fcales are completed; above all 
the feven fpecies of the diapafon, in which the tetrachords are 
comprehended, and regulated by the conjunction and disjunction ; 

are among the many inftances of the perfection of this theory. 

The mefe, or tone of disjunction, is of thegreateft: confe- 
quence • for it not only prevents two eights, two fifths, or two 
major thirds in fuccetlion, but flops us from moving into another 
fcale, unlefs by the intervention of an additional bafs as a tem- 
perament, which marks and difcovers the alteration neceffary 
for a new fcale. — The genders fupply the imperfect con- 
sonances; viz. the major third in the enharmonic, and the 
minor in the chromatic gender ; each of which being taken 
from the diapafon, there remain the two fpecies of fixths ; in 
the fame manner as the diapente, added to the diateffaron, com- 
pletes the magnitude of diapafon. By the fame method the di- 
atonic moll forms the interval o£ a fuperfluous fecond, which, 

together 
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together with the extreme flat feventh, completes the diapa- 

pafcn . 

The great advantage of difcovering thefe intervals contri- 
butes to the perfecting of this theory ; for notwithstanding the 
ieven fpecies of diapafon contained them all, yet their formation 
would hive been attended with great difficulty, and their magni- 
tude mull fometimes have been exceptionable ; as from B to D 
in the firfi diagram, and from F to D in the fecond, are each 
a minor third deficient by a comma:* yet it muft be obferved, 
that although the Ariitoxenians did not admit of the ratio in 
their theory, their divition of intervals was ftriclly conform- 
able to it. Thus the hemitone minor and major, which form 
a part of the chromatic gender, when added together are the 
ium of the tone minor, and not the tone major. As to the 
fplfij or imaller intervals, they are fo neceffary to the mutations, 
that nothing could be perfeit without them ; and though they 
may be taken out of the -different fpecies of diapafon, yet the 
genders regulate and determine the magnitude of all the lefs 
interval*, with much greater eafe and certainty. 

If zzzin we examine the rules laid down for the mutations, 






fit and eafy to be underllcod ; for they are compre- 
hend-: i v. the "erfeJr confonant mutation, to afcend or defcend 
a fifth ; the imperfect mutation, to aicend or defcend a third ; 
and the diilvnant mutation, to aicend or defcend a tone. Thefe 

muta-ijns are reg.-LtcJ by adding one dieli-, or by taking 
CTit av»a% trcm 1 1 ■ e rlnt propped number; by which means the 



m » ie Is f - :m ei a z : \~ '.? ': 1 i -„ d wi th all its varieties. 
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In the Firft part of this Work I did not treat of the Dif- 
cords ; not that I was without materials -, hut as a Second Part, 
fupported hy the ratio, has fucceeded to the former, in that 
I have explained the three fpecies of original difcords, agreeably 
to the numbers applied by Pythagoras to difcover the true ratio 

of concord and difcord j viz. 6, t<, 9, 12. I was defirous of 
doing honour to his memory, as the firft we know of, who dis- 
covered the magnitude of mufical intervals by the ratio ; which 
very properly fuccceds the two diagrams of Gaudentiu?, having 
the fame principles applied to each. 



But here I muft beg leave to paufe one moment, to pay 
a tribute of gratitude mod juflly due to the merit of that great 
and excellent theorift and profelTor of Mufic, the learned 
Dr. Pepufch; from whom, in an early part of life, I received 
the firft principles of the application of numbers to mufical 
intervals. As I loved and honoured him while living, fo I 
greatly lamented his death, which happened at a time when I 
flood moft in need of his afliftance. His church mufic, 
preferved in the Ancient Academy, is his beft eulogy as a Com- 
pofer. 

While I pay this tribute due to the memory of a departed 
friend, I am happy to embrace the opportunity of acknow- 
ledging, the very friendly afliftance I have received in this work 
from the Rev, J, Trebeck, and the Rev. G. S* Tomhy, 



I mall 
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I (MI now make fome obfervanons on the Second Part, or 
the doctrine of the Ratio, maintained by Guadentius, and by 

Pythagoras, 



The great advantage of difcoveringthe magnitude of all mufical 
intervals by the Ratio cannot but be agreeable to men of 
fcience and lovers of truth. The Ratio has brought out of 
obfcurity the two diagrams of Gaudentius and removed feveral 
objections made by writers of the firft reputation. 



Thefe diagrams confifting of tones major and limmas occa- 
hcned the firft and principal objection to the Grecian harmonica, 
as feeming deflitute of the imperfect concords, without which, 
it is impoflible to have harmony, or even melody ; which laft the 
Grecians are acknowledged to have had in the greateft perfection. 

With refpect to the imperfecl concords, it is very extraordinary 
that no writer, whom I have feen, ever attempted to difcover them 
in the genders : for as to the feven fpecies cf the diapafon, from 
whence the genders are formed, as well as all other mufical in- 
tervals, it was not poiiible to extract them from thence, unlefs 
the pofition and harmonious conftitution of thofe diapafon s, to- 
gether with their hrjerfon, had been firft dilcovered, and per- 
fectly underftood by the moderns. 



With refpect to the objection above-mentioned to the dia- 
grams of Gaudentius, it was lb true, that nothing could remove 
it but the application of numbers, or the harmonic principles : 
thefe were no fooner applied, than the clouds of darknefs dis- 
appeared, and the gfi<*t $ the fcrjecl and immutable fyftems of 
the digrams, inftead of being (as was imagined) a fcale of 

founds 
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founds intended for the voice, are found to be roots, principal 
tones, or keys of feveral fcales, formed into fyftems, in the ratio 
of tones major and limmas. However extraordinary thefe 
diagrams may appear, yet (as before obferved) the fame exift 
in our own theory ; for if the principal tones of different fcales 
be placed in the fame order of degrees, they will be each to the--* 
next in the ratio of tone major or limma. Hence all the ob-W r 
jeclions made to the Grecian harmonica on account of thefe 
Diagrams, muft vanifh, or mull in an equal degree affect our 
own: which would be a talk too difficult for any one to prove. 

It is very extraordinary that authors of the fir 11 reputation 
fliould condemn the Grecians for having no imperfect concords, 
when they are fo eallly difcovered in the three genders, evea 
according to their own definitions. But authors are fometimes 

tempted to take upon truft, whatever they meet with in the 

works of men of character, rather than give themfelves the 
trouble to difcover the truth. 



Five has been rejected as one of the primes, though the en- 
harmonic diefis (which they all agree is a part of that gender) 
cannot be formed without it. For as 125 is a multiple of 5, 
in the quintuple proportion, it muft therefore be one of the 
primes. The quintuple proportion is fometimes ufefui in the 
mutations ■, but as it is incapable of a progreliion, it muft always 
be iucceeded by the triple proportion. Though in neither of 
thefe proportions can the mutations of the enharmonic dieiis, or of 
the limma, be found: the former is not applied in combination, 
nor mentioned by Euclid, when he treats of the mutations ; which 
is a confirmation that it was only neceflary to determine the exact 

D d magnitude 
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magnitude of the ditone, or major third, in the enharmonic 
gender; as the chromatic was with refpecl to the minor third 
in the chromatic gender. The limma cannot be applied in 
combination, nor in the mutations, and therefore can be found 

only in the diagrams, being abfolutely ncccflary for their for- 
mation, as f) items of principal founds. 



I would here obferve, that in the courfe of this work it 

has been fhewn, that the fundamental bafs cannot without a 

temperament afcend a tone or femitone, nor deicend a tone or 
fern i tone -, yet exceptions to thefe general laws arc found in 
modern compofirions in diftincl phrafes, in the Cadenza fugita, 
and in extra-harmonic founds, which balk the cadence, and 
interrupt the regular progreffion of the fundamental bafs. 

Thefe, and many other remarks which have been made in 
the courfe of this work, feemed to me neceffary to remove every 

obj eel ion that could materially affect any efientlal part of the 

Grecian Harmonica : in which we difcover the laws of Science £o 

intimately united and blended with thole of nature, that the 

leair. deviation from the latter mud in an equal degree be an 
injury to the fimplicity of the former. That fimplicity excludes 
the ncccflity of a profound knowledge in Geometry, in order 
to difcover the original of the minor and major fcales, of con- 
cords, HI cords, genders, modes, and other parts of the ancient 

Harmonica, which have long been perplexed and obfeured by 

ipheres, fquares, cylinder?, cones, and other geometrical figures, 
that have contributed little or nothing to the improvement of 
the practical Muilcian. 



The 
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The Arijloxeniam difcovered the Agreement of concord and 
difcord, and determined the magnitude of mufical intervals by 
the laws of their own natural Feelings. 



The Pythagoreans applied themfelves to difcover the Ground 

of thofe laws 5 that by fome leading and univerfal principle they 
might preferve the voice of nature in its mod: pure and original 
flate. Hence they found that all melodies originated in, and 
were regulated by, the fundamental bafs. Hence their diagrams 
were confined to a geometric proportion in the ratio of 3 : and 
the harmonious conftruction of the tetrachord, the conjun&ion 
and disjunction of tetrachords, the minor and major fcales, the 
flat and fliarp diefes, were all regulated and determined by this 

firft unerring principle, a progreffion in the ratio of 3. 

Here I cannot but take notice how generally this univerfal 

principle has regulated all mufical compofitions, even to this 

day 5 and in many inftances, where we cannot fuppofe it to be 
underftood. Guido has placed his three hexachords (as was 
before obferved) in the fame ratio : and if we examine the three 
cliffs of the moderns F, C, and G, and the tuning of many 

ftringed inflruments, as in particular the Violin, Tenor, and 
Violoncello, their relation to each other is the fame. Moreover 

the feveral fpecies of difcord (formed out of three terms by the 

union of the firft: and third terms in combination, whofe motion 
could not be permitted in fuccejjion) their preparations and 
refolutions, the mutations with the fame fpecies of thirds, are 

all governed by the fame ratio. Could all this be by Chance I 

rather, is there not an abfolute neceffity, that All fhall comply 

D d z with 
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with principles founded in Nature ? to whole laws we mud be 
obedient, whether they are thoroughly underftood or not. 



Thus this wonderful theory of the Grecians, eftablifhed on 
the moil Mid foundation, proceeds from a given found, or 
principal generator, and advances with its creative powers, to 

generate its two produfls, the fir ft and third terms, from 

whence arife all confonance and dilTonance, fcales and fyftems, 
major and minor, an cncreM'mg {cms of flats and (harps, the 
tone major and minor, the different fpecies of femitones, and 
rll other intervals adapted to the mutations ; the three genders, 
diatonic, chromatic, and enharmonic, the triple and quintuple 
rrocreihon of the fundamental bafs, and whatever elfe is necef- 
far) to adc;n, enrich and perfect the Science of Harmony. 



It is almoft impofiibk to enumerate all the advantages with 
rcfpcfi to nu ileal information and a profound knowledge of har- 
mony, contained in the Grecian Harmonica. The fimplicity and 
agreement of its feveral parts, eftablifhed on laws that coincide 
with natural feelings and remain unalterable, are con fid era nons 
ftifficknt to recommend it to all thofe who either wi(h to excel 
as Ccrr.rofers, or are defirous of attaining a true knowledge of the 

SCIENCE of MUSIC, 
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